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Santee PJLv. 2/4.27_ 

WAR DCRARTMKNT - - 

OFFICE OF THE DIVISION ENGINEER 

South Atlantic Division » 


ATLANTA. OCORBl 


January 23, 19L3 


WjNti IhfaTonbl* no tie*, Surrey report on the Lower Santee Klver 
to determine the effect* of the diversion of water to the 
Cooper Sirer on navigation, irrigation and wildlife. 

Tot The District Saginoer, 

0R1HLS8T0R, 8. C. 




1. There is herewith draft of an unfavorable notice in the ease 

of the above report, as required by 0. and B. It is requested 

that this notice be nineographed and distributed to interested parties. 

2. Sufficient oepies of the notloe and nailing.list will be fur¬ 
nished this offioe to supply the Offioe, Chief of togineers, and the 
Senators and Congressmen interested. 


3. The nsnes of the Senators and Cangres 
the nailing list. 


should be 


U* It is requested that the 12 additional ooples of this report 
required by the Chief of Engineers, be furnished direct to the Chief as 
•eon as notice has been issued, advising the Chief of Rnginoors that 
the two ooples submitted to this offioe will be forwarded by the Division 
Bhgineer with his report. Sufficient ooples of the reoanswadation of 
the Division Engineer are furnished herewith in order that a copy nay 
be attached to eaeh copy of the report to be forwarded to the Chief of 
Engineers. The nine tratings called for In the report should be forwarded 
direct to the Chie^of vJ^uVdlWcs • 


J. 8. BBAQD0I, 

Corps of Bngineers, 


Duelst 

Draft of notice" 
18 copies Dir. Is' 



iris ion Engineer. 






Subjeet* Unfavorable notioe, Surrey report on tho Lower Santee Uf*r 
to determine the of foots of tho diversion el meter to the 
Cooper niror on navigation, irrigation and wild Ilf*. 

lot Ind. CO-6 

u. s. L'ngineer Offioe, Charleston, «, January 30 , 1043, 

To* Tho Division * njtlrwer, South Atlantis division, r, v. boot 4114, 
Atlnnt*, "i • 


1 • I not ruction* contained In bnslo lotto r tr* being eonplled 

alth, 

S« There are in losed twenty-fire ooplee eaoh of the notloe and 
■ailing llet to supply the Office, Chief of Engineers, and the interest¬ 
ed Congrsssasra* 


Z 7 

>. «{ Cri 


Inelosures - f0 

t6 eopies of Unfavorable notion . 

W " " balUn/ list a Mo 

' < v 


D. Criffiths 
Colonel, Corps of Engineers 
district domineer 
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011/208.3 

Address: HAH DEPARTMENT PUBLIC NOTICE t 

P. 0. Box 4114 OFFICE OF THE DIVISION ENGINEER 

SOUTH ATLANTIC DIVISION 

ATLANTA, GEORGIA February 2, 1943 

It having come to the notice of the undersigned that you hare expressed 
an interest in the pending proposition for the improvement of Lower Santee 
River, South Carolina, you are hereby informed that the report thsreon, 
authorised by a resolution of the Committee on Commerce of the United States 
Senate adopted April 2, 1941, has been made, and is unfavorable to the im¬ 
provement. Tho principal grounds upon which the adverse conclusions are 
based are that the bonefits to be expected from any practicable plan to materi¬ 
ally reduce salting of tho Santee River delta marshes would accrue largely to 
private property owners and would be largely intangible and insufficient to 
warrant the cost of the work. 

You are further notified that all interested parties have the privilege 
of an appeal from this conclusion to the Board of Engineers for Rivors and 
Harbors, a permanent body sitting at Washington, D. C., to which all exami¬ 
nation and survey reports of this character are referred. Parties desiring 
to do so may be heard on appeal by the board, either orally or in writing. 

Written communications should be addressed to tho Board of Engineers for 
Rivors and Harbors, 2 New York Avenue, N. Y«., YVoshington, D. C., and should 
be mailed in time to be in possession of the said board within four weeks from 
the date of this communication. If, however, you have important data to com¬ 
municate to the board, which cannot be collected and put in shape for proper 
presentation within four weeks, the board should bo informed of this fact 
without delay and request made for an extension of tho limiting date for sub¬ 
mitting information. If oral hearings aro desired, dates for the same may be 
arranged for by correspondence with tho board. 

s 

Any further infomation needed may bo obtained by application to this 
office or to the U. S. Enginoer Office, 29 Customhouse, Charleston, South 
Carolina, but attention is invited to the following regulations as to the 
manner in which such information may be furnished: 

"V/here interested parties desire data necessary for tho 
preparation of their appeal to tho Board of Engineers for Rivers 
and Harbors, they will be afforded full opportunity to examine 
tho copies of the reports of the district and division engincors 
in thsir respective offices, subject to tho understanding that no 
part of the contents of these reports will be published in th? 
newsprpers or otherwise until the reports have been submitted to 
Congress. Copies of the reports will not be furnished or loaned 
for use outside of tho office; but interested parties will be 
permitted ‘ to moke such notos of th'j contents as they desire." 

You aro requested to cocrounicntG the foregoing to any persons known by 
you to bo interested in tho improvement and who, not being known to this of¬ 
fice, do not receive a copy of this communication. 


J. S. Bragdon, 

Colonel, Corps of Bagineers, 
Division Biginoer. 
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Marties to whom wore mailed on February 2, 1943, unfavorable notioe on Survey repor 
on the Lower Santee River to determine the effects of the diversion of water to the 
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The Texas Company 
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Standard Oil Company 

West Virginia Pulp and Paper Company 

Southern Kraft Division of International Paper Company 
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Postmaster 

Postmaster 

South Carolina Highway Dept. 

Chairman, Federal Power Commission 

Chairman, Flood Control Coordinating Committee, 

357 Admin. Bldg., Department of Agriculture 

F. M. Hast, County Agent, Clarendon County 
J. H. Harvey, County Agent, Berkeley County 
M. M, McCord, County Agent, Georgetown County 
R. A. Jackson, County Agent, Williamsburg County 
Mr. R. M. Cooper, General Manager, S. C. Public 

Service Authority 


Washington, D. C. 
Atlanta, Ga. 
Charleston, S, C. 
Washington, D. C. 
Washington, D. C. 
Washington, D. C. 
Washington, D. C. 
Washington, D. C. 
Washington, D. C. 
Washington, D. C, 
Washington, D. C. 
Colunbia, S. C. 
Washington, D. C. 
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Washington, D. C. 
Charleston, S. C. 
Charleston, S. C. 
Charleston, S. C. 
Charleston, S. C. 
Char Is ston, S. C. 
Charleston, S. C. 
Charleston, S. C. 
Charleston, S. C. 
Mt. Pleasant, S. C, 
Yonges Island, S. C 
Charleston, S. C, , 
Charleston, S. C. 
Wilmington, «. C. 
Charleston, 5. C. 
Charleston, S. C, 
Charleston, S. C, 
Charleston, S, C. 
Charleston, S. C. 
Charleston, S. C. 
Charleston, S. C. 
Charleston, S. C. 
Charleston, S. C. 
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Savannah, Ga. 
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Washington, D. C. 

Washington, D. C. 
Manning, S. C. 
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Georgetown, S. C. 
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Columbia, S. C. 



Chamber of Commerce 
Atlantic Coast Line Railroad 
Southern Railway System, 456 King St, 

Seaboard Air Line Railway Co,, Grove St. 

l’orth State Lumber Company 

Chamber of Comnerce, 50 Broad Street 

News and Courier 
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The State 

The Columbia Record 
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County Engineer, Georgetown County 
County Engineer, Williamsburg County 
County Engineer, Berkeley County 
County Engineer, Clarendon County 
Lr. R. L. Sumwalt, Chairman State Planning Board 
• r. J. A, Gibson, Supt, South Island Plantation 
Tho Superintendent, Cat Island Plantation 
Hr. C. T, Bruorton, Supt., Annandale Plantation 
'r. R. S. Manigault, Winyah Bay Club, 131 Tradd St. 

Mr. T, C. Lucas, Supt. Kinloch Plantation 
Mr. Russell Doar 

Mr. J. H, Staples, Supt. Rice Hope Plantation 

Mr. L. Beckman, Supt. Santee Gun Club 

Mr, H. A. Plowden, Supt. Henrietta Plantation 

Mr. H. S, Shonnard, Harrietta Plantation 

Mr. Glover, Supt. The Wedge Plantation 

Mr. R. L. Morrison 

Mr. Archibald Rutledge, Hampton Plantation 
College of Charleston 

;'r. A. H. Du Pro, Refuge Mgr. Cape Romain Refuge 
Hr. Barney Thomas 

Ghellmore Oyster Products Company, 150 East Bay St. 

Mr. A. T. Schuler, Federal Game Yfarden 

Mr. T. W. Graham 

Mr. John H. Graham 

U. S. Soil Conservation Service 

C. W. Carraway, County Agent, Charleston County, Old 
Citadel 

Charleston County Forest Protective Assn. Old Citadel 

Camp Lmber Company 

Santee Hardwood Lumber Company 

Brooklyn Cooperage Company 

Paul C, Seabrook, Mayor 

Harsa Engineering Company, 27 Cumberland Street 
State Board of Fisheries, 93 Broad Street 
U. S. Public Health Service 
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SYLLABUS 


The District Engineer finds that the areas bordering Santas 
River from Santee dam to tidewater vdll not be adversely affected by 
diversion of waters to Cooper River and, furthermore, maybe benefited. 
Navigation, however, not needed in this portion of the stream, has been 
rendered impracticablo, while it has been affected but slightly in the 
tidal reach. Ho finds that while the artas bordering the upper 
portion of the tidal reach will be affected but little, the waters 
in the lower portion have increased in salinity to such extent as 
to damage froch-watir plant life growing in marsh areas reclaimed 
by dikes and used as private hunting preserves. He presents a plan 
of improvement at an estimated cost of $594,000 which would protect 
these areas but finds that prospective benefits, though appreciable, 
would be largely intangible, wculd accrue principally to private 
interests, and therefore do not Justify participation in the cost 
by the Federal government. He concludes that the matter is one of 
local concern and that the determination of justification and the 
equitable allocation of costs to the separate interests are matters 
for settlement among local interests. He recommends that no project 
on Lower Santee River be adopted by the Federal government at this 
time in the interests of navigation and irrigation and for the pro¬ 
tection and preservation of wildlife. 



UNITED STATES iNGINEER OFFICE 
CU3’WMH0UM 
CHARLESTON, 3. C. 


September 30, 1942. 

Subject; Survey report on the Lower Santee River to determine 
the effects of the diversion of water to the Cooper 
River on navigation, irrigation and wildlife. 

To: The Division iihgineor. South Atlantic Division, 

Atlanta, Georgia. 


AUTHORITY 

1. This report is submitted in compliance with the following 
authorizations: 

Section 6 of th"; River and Harbor Act approved August 30, 1935 
which reads as follows: 

"That the surveys authorized pursuant to section 1 
of the River and Harbor Act of January 21, 1927, and 
House Document No. 308, Sixty-ninth Congress, first 
session, shall be supplemented by such additional 
3 tudy or investigation as the Chief of Engineers finds 
necessary to take into account important changes in 
economic factors as they occur, and additional stream- 
flow records, or other factual data." 

A resolution of the United States Senate Committee on Commerce 
adopted April 2, 1941, which reads as follows: 

"Resolved by the Committee on Commerce of the United 
States Senate, That the Board of Engineers for Rivers 
and Harbors, created under section 3 of the River and 
Harbor Act, approved June 13, 1902, be, and is hereby 
requested to review the reports on the Santee River, 

North Carolina and South Carolina, contained in House 
Document No. 96, Seventy-third Congress, first session, 
with a view to determining present conditions in the 
Lower Santee River, the probable effects of diversion of 
water from that river to the Cooper River, and whether 
remedial measures should be undertaken to prevent salt 
water intrusion in the interest of navigation and irri¬ 
gation and for the protection and preservation of wild¬ 
life." 



2. The Investigation untlor authority of soctlon 6 of the Act of 

I 

August 50, 1935 was authorizod by tho office Chiof of Snginoers by fifth 
ondorsomont datod July 9, 1940, file 7249 (Santee Hivor Syrfcom)-121, 
subject "Practicability of Hydraulic dams across outlets of Santoo Rivor." 

3. Tho report under review war? submitted under authority contained 
in tho Rivor and Harbor Act, approved June 21, 1927, in accordance with 
House Document No. 308, Sixty-ninth Congress, first session, in tho in¬ 
terest of navigation, power dovoloament, flood control, and irrigation. 
Plans wore presented for tho construction of nino major developments, 
primarily for pownr pen. ration. The Chief of Engineers concluded that 
there was no justification for any ;:t:;nsion of existin'- navlration pro¬ 
jects, since navigation had practically ceased; that tho cheapest method 
of flood control would bo by storage in reservoirs constructed primarily 
for powor development, but that its cost would exceed the benefits; that 
further dev lopmont of hydroelectric power ni ht become profitable; and 
that irrigation was unnecessary. He reoorimond ;d thrt no improvement of 

tho stream bo undertaken at that tine except as authorized by existing 
projects. 


PRIOR REPORTS 


4. In addition to th report und r review the reoorts described 
below have been submitted. 

5. A preliminary examination on "Waterway from Charleston to 
Columbia" was submittod by the Chiof of Engineers to tho Socrctary of War 
in May 1936. The oonclusion und recommendations of the Chief of Engi¬ 
neers warn as follows: 

Completion of the ma*-tonmce work now in progress 
(on Santee and Congaroo Rivers) will afford a usable 
ohannol of six fo.:t depth between Charleston and 
Columbia (by way of the Intrncoastal T7ator?ny, Santoo 
and Congaroo Rivor3.) The provisions of a through 
channel of 10 to 12 fo. t doth following either the 
existing channels or the pronosvd Santoo-Coopcr routo 
would ontail the construction of a series of*costly 


mm % m 




locks oik! done in the Congnroo. Undor p recent con¬ 
dition* the savings afforded by the deeper ohannel 
dosirod world be incommensurate with tho neoessarily 
largo expenditures required, 1, ‘therafevo, roport 
that the improvement of • ft, ter to. y fro r Ch .rleston, 

5, C, to Colombia, S, C. f except as heretofore 
authorised, is not advisable at this time* 

C. A report on preliminary examination of Congareo, ^atereo, 
Santee, and Cooper Rivers with a view to the control of floods was 
fofwardod by tho Chiof of Engineers to the Secretery of r for sub¬ 
mission to Congress March 16, 1938, File 7402 (Congaree River, S. C,)-7, 
Tho conclusions and recommendations of the Chiof of Engineers wore as 
followst 

% 

Tho most practical ~cneral plan for flood protec¬ 
tion in the Santoo Rivor basin is ono providing for 
tho reservation of top storage in reservoirs con¬ 
structed primarily for the development of power, 
possibly supplemented by lcvoos in the lower basin. 

Tho reservoirs would reduce tho frequency and oxtent 
of flooding of bottom lands in tho lower basin, but 
thn cost of providing added stora o at power reservoirs 
would oxceod benefits undor existing conditions of 
dcvolo'Tnont. Levoos without rcsorvoir control would 
bo impracticable as they would have to bo widely 
spaced to provide an adequate flood channel, leaving 
but a small area to be; protected, and channel en¬ 
largement and rectification is not feasible due to tho 
oxcossivo costs involved, I, therefore, r.*oort that 
further studies to develop plans for the control of 
floods on tho Conge.roo, TTntoroo, Santee, and Cooper 
Rivers, South Carolina, are not justified at this time, 
and that a survey is not warrantod. 

7, Senate Executive Document No, GO, 46th Congress, third sossion, 
contains reports of a survey made about 1886 for tho rooponing of tho 
Santee Canal, from Santco Rivor to Cooper Rivor, a distance of 20 miles, 
with an cstimato of tho oost of rep ''\ ring and restoring it to working 
oondition. To rostorc tho canal to tho former condition it ostinatod a 
oost of 5100,000 with Ol9,000 annually for maintonanco, with tho addition 
of a punpin^ plant to supply wator to tho sumnit section at a oost of 
$44,770 with $20,400 annually for operating oxponsos. An altomato es¬ 
timate was for a doop highland cut to roplaco somr* of the locks at an 
ostimated oost of 5891,000, with $15,000 annually for maintenance* 
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G. Bio rcpcrt on which the existing project for 3antoo River is 

« 

basod is printed in tho Annual Rupert of the Chiof of Engineers fur 1589, 
P'm';o 11GA. 

SCOPS OF IE IT OR T 

9. Biis report is United by tho context of tho authorizing roso- 
luticn tc determining e end it ions in the lover 3ontoo basin prioi* to the 
diversion of in iter fron the Snntoo River to the Cooper River, the prob- 
nblo offocts of diversion of i.titer fron the- 3r.ntoo River to tlio Coopor 
River, and whether remedial Measures should be undertaken to prevent 
salt water intrusion in the interest of navigation, irrigation, and wild- 
lifo. 

description 

10. General . Bio basin of tho 3,nntoc River system extends 
diagonally in a northwest-southeast direction fren the cori 3 t cf 3euth 
Carolina between Charles tun and George t»<v/n to tho North Carolina, state 
lino and into the western part of North Carolina. It lioc chiefly in 
the central portion of South Carolina. Bic greatest length of tho basin 
i3 about 275 nilas, and its greatest width about 115 miles. Tho total 
drainage- area i3 15,700 square miles, el* which 10,400 arc in South Caro¬ 
lina and 5,500 in North Carolina. 

11. Tlio basin lies in 5 veil defined physiographic regions, viz., 

tho mountain region. Piedmont Plateau, and Coastal Plain. Its u-rth- 
vosterly boundary in in goner;.1 tlio crust of the Eluo Ridge rang-o, with 
usual elevations of 4,000 to 5,000 f .ot, and an offshoot of tho Black 
Mountain range culminating in Kt. Mitchell, with an elevation of 6,711 
foot. , 

12. Tlio topography and geology of tlio mountain section of tho 
basin aro characteristic of such a region. Algcnkinn and Archaean 
rocks aro expoaod, '.nd i-icludo gneiss, nicr-.-gnoiss, diorito, and granite. 
Tlio Carolina gnoiss is the oldest kv-i/n formation in the are-.. River 
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slopes are steep and valleys gensrally narrow. Heavy precipitation and 
xppld run-off cause rapid and great variations in river levels. 

13. The Piedmont Plateau extends from the foothills of the Blue 
Ridge Mountains southeastward to within about 100 miles of th» Coast, 
where it falls off rather steeply to the Coastal Plain. Its general 
elevation is about 1,200 feet at the foothills and about 750 feet in its 
southeastern half. The terrain is generally rolling or hilly, but the 
stream slopes are flatter and the valleys generally wider than in the 
mountain region. The precipitation is also less, and the run-off into 
the streams not so rapid. The foundation rocks are similar to those of 
the mountain area, but in general more deeply buried under sedimentary 
and unconsolldated materials. 

14. The Coastal Plain in turn consists of 3 principal belts. Next 
below the Fall line lies a chain of remarkable sand hills, about 20 
miles wide, attaining elevations of 500 to 600 feet above sea level. 

Next toward the coast is an irregular and somewhat interrupted line of 
high "red hills”, with elevations between 300 and 600 feet. These em¬ 
brace the hills extending from Aiken County through Orangeburg to Sinter, 
where they are known as the High Hills of the Santee. About 70 miles 
from the coast, these red hills begin to merge into the coastal lands, 
with mavimiiTn elevations of 100 to 250 feet, and general elevations of only 
10 to 50 feet, above sea level. This belt is dominated by large inland 
swamps and bays, and by numerous coastal streams. Rainfall increases as 
the coast is approached, and river bottoms are Hatter, wider, and more 
subject to overflow. Top formations in this area are principally un¬ 
consolidated sedimentary and alluvial sands, gravels, loams, clays, muds, 
and marls, all lying nearly horizontal. Many sections of the coastal 
plain soils are very fertile and highly cultivated. The westerly sand 
hills, derived originally from the rocks and soils of the Piedmont 
Plateau and more remote mountains, are overdrained and nonproductive. 
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16 • In till* bn■ in the 3r\ntcc Hivor is 1’cmoJ by tho c* nf luenen 
cf tlio C.;:n;aruo rajcl ' in tv re* Hivura r.bout 61 riTo • niloa i'onaatru'/i rr<*n. 
Colu .bir., S. C., rn;’. flrvo thorn c. 143 r.ilca to the. Atlantic Oct.r.n. Tho 
C«'n(;r.rwC, c .liing rr«.n tho n. rtln;out, ia Amo! in turn by tho ^ictotii n of - 
tho SulU'U: uni! BrcM : Rivors at C lmabin. Dio Urtcrcc, aataring ir<:\ tho 
north, is knr.m as tlio Catawba nivur in its uppor reaches cboro Big 
Wnturuc Crook* 

16* In its lower 18 miles Santco iiivor is divided into tvv cliaa- 
iiolc kn«.vm as "North S'ntvu" md w 3vuth Santee". Mic existing nr.vigr.blo 
channel fallows North 3anteo. Die channels through tlio ocean entrances 
aro sh-illiv, shifting ant! tortuous, .an - have rut been iuj :*r*vod. Tho In* 
tracvcxctr.l Tatorwa;. crosses IT. rtL Srjitoc 4-s/<i milos .bovu its n^uth and 
pr.ssos on northeasterly to t/in^ah Bay ' na tv GjcTget yti thr» ugh Duck 
Creek and Estliorviilo-Ilinim Cam 1; and c uthvostorl- tc Charleston thrmgfc 
natural creeks, ba s, and artificial cuts. The mean tidal range at tho 
truth f Sratoc River i3 5.2 feet and * t Wanbv./ Crock, nilo 15, it is 4 
l’cot. 3ci\»ro diversion tihal fluctuation extended upstrean t:- Lonuds 
Ferry, uile 38. 3ince diversi* n the point if pore ptiblc fluctuation 
has nwod 10 miles farther uy stream er tv nile, 48. High and lev st f 0 
elevations, however, aro 0.5 feet liA*a,r since divers it 11 tli.an before. 

17. Frvti tlio crossing »*f tlio Intracoastal Yo.torvTy to the lie;, d if 
tlio tid.L.l reach at Lonuds Furry, nilo 38, tlio width nnigos fm 800 feet 
to r 00 foot, with ordinary Ivyj water toptlis ranging; fr*i.i 20 foot t. '* ibot. 
Dio Btronn has f ui easy winding Ci.urse. Dio controlling navirr.blo lo-v 
water ‘’cptlio are 9.0 feet fr* n tlio Intracor.stal 7i» tcrvr.y t». nilo 19 and 
thonco 4.0 foot to Lo.nuds Ferry. Dio b ttei; * nd banks cf this uocti*naro 
compt.scd ef nud, s:\nd, and clr/'i and tlio bank ..levativns tlircugh ixirshend 
voodlnnd, neatly art/anp, rango fron 4 to 14 foot above nocn lev w.tor. 

18. From Lonuds Furry tc tho Sr.ntoc dan at nilo 87 the avoraro 
vi(«th is 400 feet. Prior to the constructs n of the d^n doptho at 
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'Ordinary imr w«t«r tfchntfd front 4 40 ic fast mth ft aantrelllht*. noyirabio 

low water depth of 4.0 feet. Slnoe the completion of the dam and the 
diversion of the stream tho controlling navigable depth lo loss than 2.0 
feet. The Federal Power Commission lioense under which this 4am is 
operated permits diversion of all waters except a minimum*dischargo 

past tho dam of 500 oubic feet per sooond. The bonnes in this portion of 
the stream range from 2,0 to 10,0 feet above ordinary low water. 

19. Tho 56^nilo portion of Santee River above the dan at mile 57 
lies wholly within the roservoir. 

20. Above tho hoad of Santoo Rivor the stroams making up the 
Santeo Rivor systom are. Congareo Rivor with tho headwater streams 

Broad and Saluda Rivers whieh join at Columbia, forming a wostorn am 

/ 

of tho system} and Wateroo-Catawba Rivor forming an eastern arm. 

21. Congareo Rivor is 51 milos long from its mouth at the hoad 
of Sontoo Rivor to its h ad at Columbia, on tho Fall Lino at th«; oon- 
fluoncc of Broad and Saluda Rivers. Tho old Fodoral lock and dam projoct 
is at mil 3 49. In tho 2 milos above tho dam tho fall is 10.0 foot. 

Bolow tho dam tho fall is 41 foot, a slope of 0.85 foot par milo. Tho 
gonoral -ridth in tho lower portion is 250 foot; in tho upper portion, 

350 foot. Dopths range up to 20 foot with controlling depth 5 foot 5 . 
days oach wook and loss than 2 foot on weekends whon powor plants above 
ourtail operation, 

22. Broad Rivor from its Bourco on tho oastom slopos of tho 31uo 
Ridge Mountains near Elokory llut Gap, N. C. at an olovation of 4000 foot, 
flows generally southeasterly 166 milos to its junction with Saluda 
Rivor to form Congnroo Riv.»r. Its main tributaries are Croon Rivor, at 
mile 146j sooond Broad Rivor at milo 119; and Paoolot, Tiger, and Enoroo 
Rivors at milos 78, 46.5 and 42, rospcotivoly. Tho average alopo bolow 
tho mouth of Groan Rivor is 4.4 foot por milo; tho hoadwntor slopos 

are stoopor. Tho maximum dischc-.rgo of rocord was 228,000 sooond -foot 
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at Richtox, 18 miles above the mouth in October 1929* dight power dams 
on the otream have little storage and little regulatory effect. 

23. Saluda River from its source in the upper foot hills of the 

Blue Ridge Mountains in far-western South Carolina at an elevation of 

680 feet flows southeasterly 145 miles to its junction with Broad River 

* 

at Columbia. Its average slope is 4.5 feet per mile. Its main tribu¬ 
tary is Reedy River to the east which parallels its course .and enters 
at mile 76 . The maximum discharge of record was 62,800 second-feet at 
Chappells, mile 35, in October 1929 from 1290 square miles of drainage 

l..<U 

area. There are 6 power dams on the stream. Buzzards Roost near 
Greenwood, S. C., and Saluda dam, 12 miles above the mouth and the 
larger of the two, were built under Federal Power Commission licenses. 
The latter has usable power storage of 840,000 acre-feet and has appre¬ 
ciable regulatory effect on the lower 12 miles of the stream and some 
effect on Congaroe River. Buzzards Roost has 175,000 acre-feet usable 
power storage. 

24. Witerae-Catawba River from its source in the Blue Ridge Moun¬ 
tains in western North Carolina about 20 miles north of the headwaters 
of Bread River where the stream is known as Catawba River, flows east¬ 
erly about 30 miles and than southerly 215 miles to its Junction with 
Conferee River to form Santee River. The lower 73 miles, from the mouth 
to 20 miles above Camden, S. C.,. at the mouth of Big Vbtoree Creek is 
known as Wateree River. Below Camden the stream is navigable. The 
average width is 350 feet and the controlling depth for 5 days each 
week when the 12 power plants are operating is approximately 5 feet. 

The stream is practically filled with snags, logs, and debris. On week¬ 
ends when power plants curtail operations the water level is lowered 
about 4 feet. The slope of Wateree River below Camden is 0.95 foot per 
mile. River stages have ranged from 1.49 at Camden during October 1932 
to 40.4 during July 1916 when the discharge was 207,000 second-feet. 


The 12 power dame have little storage and little regulatory effect 
except during periods of moderate run-off. 

25. Closely associated with the Santee River syetem in both navi¬ 
gation and power through the construction of the Santee-Cooper hydro¬ 
electric project is Cooper River, a tidal estuary extending northward 
from its mouth at its confluence with Ashley River at Charleston, 32 
miles to the Junction of its East and West branches. These branches 
have their sources about 20 miles farther northwesterly in the flat, 
swampy region of Berkeley County, S. C. The main stream is bordered by 
marshland, with occasional bluffs 15 to 20 feet high, idiile the branches 
flow through swamps or low flat wooded land. Depths in the main stream 
vary from 10 feet to 35 feet, with a 35 foot deep improved outlet to 
the Atlantic Ocean at Charleston. In the branches, depths vary from 3 
to 12 feet. The banks and bed are composed of silt, mud, and clay. The 
tidal range I s 5.2 f eet at the mouth of the river in Charleston Harbor 
a nd A.2 f eet at the Seaboard Air line Railway bridge over the West 
Branch, 35 miles from Charleston. 

26. Stmtoe-Cooper project. A description of this recently con¬ 
structed hydroelectric and navigation project is essential to a full 
description of the Santee River basin'as it now exists. The description 
given below has been taken from the review report of the Division Engi¬ 
neer on Santee and Congaree Rivers for power and navigation development 
dated January 2, 1942, the only changes being a revision of the cost and 
a statement of the spillway capacity. 

27. As early as 1771, the comparatively short distance between 
the headwaters of Cooper River and the south bank of the Santee River 
some 100 miles above its mouth led to a survey for a navigation canal 
to connect the two streams. Work on such a canal was begun in 1793 and 
completed in 1800. The canal was 22 miles long, 35 feet wide at the 
water surface and 4 feet or more deep. It was provided with 10 locks 
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of brick end stone and coat (750,000. For more than 50 years the 
Santee Canal served as an important artery of transportation but the 

#svel«jMont and sawpstitiea e# mIInUi finally samps lied 14a abandon¬ 
ment. 

28. The large amount of water available in the Santee River and 
its considerable elevation above the water level of the up^er Cooper 
River early led to a realization of the practicability of diverting 
water from the Santee across the divide and using the fall to the Cooper 
in generating power. Beginning with a general investigation in 1915 
and continuing through various steps, the plan finally bore fruit in 
the construction of the Santoe-Cooper project by the South Carolina 
Public Service Authority under license of the Federal Power Commission 
and with funds derived in part from a loan and grant by the Riblic Works 
Administration. Tie project is now practically complete. The total 

v 

co3t of the project has boen over (57,000,000. It is one of the more 
important hydroelectric and navigation developments in the United States. 

29. The project comprises the following principal featuros: 

a. An earthen diversion dam about 8 miles long across the 
Santee River at Vttlson Landing, Mile 87, with a concrete spillway of 
800,000 cubic feet per second capacity and provision for later construc¬ 
tion of a navigation lock in the dam by the United States if desired. 

A discharge of not less than 500 second-feet is to be maintained into 
Santee River below the dam. A greater discharge may be required by 
the Secretary of War if commerce Justifies it* 

b. A reservoir, known as Santee reservoir, created by the 
diversion dam in the Santee valley, with water level ranging from 6U 
to 75 feet above mean sea level. 

c. An earthen dam about 2 miles long across the drainage 
basin of Cooper River near Pinopolis, S. C., flanked by about 26 idles 
of earth dikes. 
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d. A reservoir in Ferguson Swamp, known as Pinopolis reaer- 
velr, treated ky the 4ia and dikes, with water level panging t»m 60 te 

75 feet above mean sea level. 

e. A diversion canal about 8 miles long, 10 feet deep at 
Minimum water level, and 200 feet wide, connecting the two reservoirs. 

a 

£. A power house and appurtenances at the Pinopolis dam. 

£. A single-lift lock in the Pinopolis dam, near the power 
house, 60 feet wide and 180 feet long, with a depth of 12 feet over the 
sills. The lock has a lift of 75 feet, one of the highest in the United 
States. 

•h. A channel 14 feet deep at normal tail water level, at 
least 300 feet *ddo and Uh miles long, from the power house to Cooper 
River, for tail water and navigation. 

30. The Santee lake covers an area of about 155 square miles and 
has a maxi mum depth of 35 feet. The drainage area above the Santee dam 
is approximately 14,910 square miles. The Pinopolis lake is about 95 
square mile3 in area with a maximum depth of 65 feet. 

31. The Santee-Cooper power houso is planned for an initial gen¬ 
erating capacity of 132,615 kilowatts and an ultimate generating capacity 
of 163,600 kilowatts. The annual energy output during a year of aver¬ 
age stream flow will be 700,000,000 kilowatt-hours, of which 450,000,000 
kilowatt-hours will be prime and 250,000,000 kilowatt-hours secondary 
power. Equipment installed in the power house consists of four 40,000 
horsepower turbinos directly connected to four 34,000 kilovolt-ampere 
generators; and one 13,300 horsepower turbine directly connected to one 
11,350 kilovolt-ampere generator. Provision is made for an additional 
fhture 40,000 horsepower unit. 

32. . In addition to the production of power by the Santoe-Cooper 
project, the creation of the reservoir lakes and the provision of the 
lock in the Pinopolis dam have provided a navigable waterway at least 
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10 foot deep between Charleston and the head of 3antoe reservoir# about 
67 Titles downstream from Columbia# 3# C. Oils waterway oonnocts at 
Charleston with tho Intraooastal Waterway; which affords 12-foot ctapth 
from Delaware Day to Jacksonville# Florida. 

33. The watershed of the e?r**ire river system comprise* 16#700 
sque.ro miles; tho area above Santee daw comprises 14#910 square nilos. 
Tho average dischargo at Ferguson gage abovo Santee dan tho wettest year 
of record was 30#600 second-feat in 1929; tlie averago the driost yoar of 
record was 11#300 second-feet in 1927. The Federal Power Comission 
license permits tlie diversion of all waters down to u minimum of TOO 
socond-feet. The planned operating discharge of tlie power plant will 
require diversion down to this minimum a long portion of the time during 
years of normal rainfall; and practically all of the time during years 
of low rainfall. 

34. Santoo ivivor and basin below S/mteo dam# tho lower portion of 
tho stream on which the probable offoct of diversion are being reported 

upon, comprises 390 square jailcs ubove tidewater and 400 square miles in 
the tidal reach. Abovo tidewater the area within tho flood plain boforo 
divorsion was 223 3qunro miles and in the tidal roach# 09 oquaro nilos, 
c. total of 312 square miles. 


56* The tabulation which follows shows tha estimated probable ro- 

tfjctioe that diversion would effect in tha froqueney and duration of over- 

bank stages at tho Porguoon Rapa* Ihternotliat© stages would bo aitiilnrily 

affeoted. Only the larger of theac flooda overtop tho dikes protecting 

tho old rioe fields in the delta region now nai.it&lnod aa hunting preserves 

Those woiild bo roduood but little by diversion. 

T/3LC HO. 1 
FLOOD DATA 


1 

t 

Natural fits/ 

t 

X 

rtodif iod not/ 

lUuiabor or timoB rivor xDurution xEstinutod nunW of xEstimiod 
xrt nohod over-bank t of xtixaos rivor would • xduratian ( 

Toar t tta^o x over-bank xroaoh ovur-trmk stage lovcrvbonk 

t i rtago ibmod on StJitou-CooptrxBturu in 

t . * in days lopcruting schedule tdr.^s 







1906 < 

11 

• 183 

t 

4 

* 1C 

1909 t 

8 

i 193 

1 

3 

* 7 

1910 1 

8 

l 101 

: 

0 

t 0 

1911 t 

6 

i 61 

• 

# 

1 

t 3 

1912 t 

8 

» 198 


2 

« 10 

1913 t 

6 

i 107 

X 

1 

< 4 

1914 > 

7 

* 94 

t 

0 

> 0 

1915 * 

9 

« 130 

X 

3 

1 6 

1916 t 

6 

t 83 

: 

2 

* 19 

1917 « 

8 

» 6: 

X 

1 

: . 5 

1918 * 

9 

* 81 

• 

• 

2 

‘ 6 

1919 i 

10 

« 167 

: 

1 

* 7 

1920 < 

7 

* 174 

X 

0 

* 0 

1921 i 

.6 

i 97 

X 

1 

7 

1922 t 

9 

* 184 

X 

2 

5 

1923 t 

10 

> 140 

# 

• 

1 

* 5 

1924 * 

10 

» 176 

X 

1 

4 

1925 < 

2 

< 66 

X 

1 

* 11 

1926 * 

4. 

« 78 

X 

0 

* 0 

1927 « 

3 

< 51 

X 

0 

* 0 

1928 * 

10 

> 163 

X 

8 

1 22 

1929 < 

6 

t 245 

X 

2 

i 20 

1930 « 

6 . 

« 72 

X 

0 

« 0 

1931 « 

4 

« 37 

X 

0 

: 0 

1932 * 

11 

t 123 

X 

1 

: 2 

1983 » 

6 

i 83 

X 

1 

» 5 

1984 > 

4 

* 43 

X 

0 

* 0 

1985 » 

6 

t 66 

• 9 

0 

t 0 

1936 * 

11 

< 193 

X 

5 

t 88 

1937 « 

9 

* 216 

X 

2 

* 9 

1938 * 

6 

i 31 

1 

0 

• 0 

1939 * 

9 

« 81 

X 

1 

l 9 

1940 * 

f 

2 

« 21 

t 

1 

0 

* 0 
f 

TOTAL * 

223 

* 3,808 

X 

41 

* 218 
















I 


56. Bridges, The following table lists tho bridgos which oross 
the pCrtion of Santee River below Santee dam. All have been oonstruoted 
under.TTar Dopartmont permit, 

TABLU NO. 2 
BRIDCP5S 


Miles. 
above: 
mouth: 
: 
: 


Stream 


Clearonoo in feet 

v ortioal 

above 


iHoritontal 

i 


H.W. il’.L.W. : 
: < 


Kind 


Purpose 


14 jNorth Santoo R 
: 

11 :South Santeo R. 
: 

58 tSantoo River 
: 

60 :Santee River 
: 

65 :Santoo Rivor 

t 


68.75 

1 

Swing 

: aighray 

m 

55.50 

t 

X 

Fixed 

X 

* Highway 

66.00 

t 

t 

ft 

Swing 

t 

» Railway 
| 

49.00 

X 

X 

Swing 

t Railway 

66.00 

t 

1 

Swing 

t 

i Highway 


* Unlimited vertical clearance when ooon. 


57, Maps, - Tho locality is shown on United Statos Goologioal Survey 
maps of North Carolina and South Carolina and in moro detail on the en¬ 
closed map. 
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88» San too River basin bolew Santoo dun is Very lnrgoly dovutod 

t> iVrostry anil wild life, gjxio v-i Id fowl prosurvcs occupying the 

Ivnrcr pertir*n of the tidal reacli. Dior© is manufacturing* 8oac geno- 
rril faming activities aro engaged in aleng the outer odgof whore lands 
arc slightly higher* Lands generally r.ro fertile but vory poorly drained• 
Hicrc is no record or evidence cf drainage effort though land owners 
havo aitchcu fioli.s. Porost growth consists principally of pine tji id the 
usual run oi southern lev; land lv.rdweods such f.s cyproju, noh,.rjid 

poplar. Shore is a substantial 'omual cut of lumber, p.les, piling, 
veneer blocks raid pulpwood, the latter use* cf southern pine having bv.en 
established in southeastern coast str.tes within the last p years. 

The llooci plain above the tidal reach is covered with a d-,*nsc growth of 
hardwood3 with some scattered pine. Lur.boring operations have b.jcn diffi¬ 
cult duo to frequent overflow from th- river md only the more valuable 
types oi tinbor nave boon cut. Iho reduction in the frequency and dura¬ 
tion of flooding duo to operation cf 3rntuc dam v:ill probably result in 
Hero intensive timbering eperatic-ns. Drainage, especially in tho lower 
areas, wi 11 bo improved and it is possible th.t pertirns cf the ..roa * 
will bo cleared for agricultural purposes. She lire In.sard ni^lit be 
increased if tho -re" should be lost in its sparsely settled ana rela¬ 
tive^' inactive status. 

o9. 8antoo basin below S'Jitoo d’ji ia crossed by ■‘lie bcabeard Air 
Lino pji • tlic ^tlrsitic Coast Line railroads, the oru^r at river rile 38 

near Janos tavn and tho latter at river mile CO n^er 3t. 3tophcns, U.S. 

/ 

Higlr.fi.:' Ko. 17 crossot Ilorth 3:.ntuo Rivor f t nile 14 uaC. South 3-mtcc »;.t 
nilo 11 aor.r lIcClollr.nrillo, rut* U.S• niglw/c.y llo. 62 erssi, Smtoo liver 
f.t nilo 65 nbc.r 3t. 3toph''.c«. A now bri dge is prop f.s of*. r.t nilo 58 nr.rr 
Jrxics tovm, 3.C. on 3.C. Highwr.y IT*., 511» In r/.3ition there c.rcncfa.'.Griag ccua» 
try rone’s. Per t, great many yuers 3witcc Rfrer has bocn use." vury little b/beats 
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though In early days it served as nn important artery of transportation, 

• 

In no re reoent years praotioally no use has been made of the stream for 
transportation above the tidal reach, Sinoe diversion navigation from 
the dan to tide water is inpraotioable. There is still Setae Movement of 
forost produots in tho tidal reach. Divorsion will not affeot this move¬ 
ment, 

40. Santee basin below the don is sparsely inhabited, the largest 
town being Saint Stephens whioh in 1940 had a population of 1,185. Other 

e 

communities are Ijbney Hill, Jamestown, Alvin, Oourdin, and Pineville. 

Tho populations range between 36 dM 100 , Jomostown at tho head of tido- 
wator and on tho Seaboard Air Lino railroad and South Carolina highly 
No. 511 is strategically located with respect to the possiblo establish* 
ment of manufacturing that might utilise water transportation. UoClellan- 
ville and Georgetown nro not in the basin but are looated near the pre¬ 
serve area. Tho oountios that adjoin tho lower Santee River and tho 
principal citio3 containod in thorn, togothor with thoir 1940 populations, 
aro as follows: 

Countlos Citios 


Charleston 

121,105 

Charleston 

71,276 


• 

MoClollanville 

•431 

Berkeley 

27,128 

Uoncks Corner 

1,165 

Georgetown 

26^362 

Goorgotown 

5 *,559 

Williamsburg 

41,011 

Andrews 

2', 006 



Kingstreo 

3,162 

Clarendon 

31,500 

Summorton 

*958 



Manning 

2,381 

Forest growth oxtonds down to 

the marsh aroas 

of tho lewor 


tidal roaoh. Out of a total of 33? squaro milos in the flood plain 
bolow Santoe dan 264 squaro milos aro in tho forest area thou^i includ¬ 
ing a small amount of open land. Tho principal gamo in the forest aroa 
aro door and wild turkoy. 

42, In tho lower portion of tho tidal roaoh including tho eoastal 
mnrshos tho aroa Is usod primarily as hunting prosorvos, Wild duok and 
door oonstituto tho principal gamo. Littlo attention is paid to tho oaro 
of door oxoopt strict onforoomont of tho gamo lc.'/s dosignod to porpotuato 




tho stool:, "uck shooting prasorvos, howcrvor, require large toalo 

« 

efforts to be sucoossful. All prc'sorvus in tho rivor basin including 
tlic delta nro privatoly crowd. Thoir unnr.gcimont, including Hi* ex¬ 
penditures mdo by owners in providing odoquatc food supplion* is of 
importance from the standpoint of tho preservation of wild lifo and 
porputuatinr, tliis ar.m as a vrintor refuge for migratory wild fowl. 

43. Lund values m-o nuch higher in the proservo portion of the 

basin than in the uppor portion. Iinlf of tlioso lands fomurly diked 
and irrigated for cavnorcial rica growing arc naintainod as fresh water 
fecdin C Grounds for migratory wild fowl, principally duck. Attontion 
is required to insuro the nnxiraci production of food. While ohootiug 
is not pernittod on '•.reo.s whore domestic rico is ,.rown, it appoars that 
this extra sourco of food ic noccssary to insuro that migratory vdld 
fowl aro supplied with winter food. Ihoro arc approximately 

30,000 acres in the diked area assessed at per aero on the basis of 
20T-. of tho value. At £30 valuo pe.‘ acre tlio diked urea represents a 
total value of v 900,000. Adjoining areas under the sane ownerships 
total 30,000 acres and nro assessed fit V2 per aero roproounting a total 
value of £300,000. 

44. Hie abandoned rice fields in tho delta area were under natural 
conditions before diversion ideal places for growing frosli viator duck 
food, tlio water buing ordinarily rulativoly frosli nearly to the mouth of 
tiio stream. During high tido tlio writer surfaco is higher tJrui tlio sur¬ 
rounding fields which i re separated from Hie stromo by low dikes, tlio 
tops of which are abovo the highest spring tidos. fa tor cun consequently 
be admitted to flood tho fields through gntos, locally known ns "trunks". 
During low tide tlio vc.tor surface in the strorxi is lower tiwn the fialds, 
tlius peruitting drainage vh;n nccossury during this period. 

46. Bid existing system of dikes and canals was constructed many 
years ago for the cultivation of rice. A very complete system of cannla 
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and dihos containing drainage trunks traverses the Holds so that inuivi- 
*duul tracts could be flooded at high tide and drained at low tide as de¬ 
sired. Local material consisting of a sandy silt has proven satis¬ 
factory for dike construction, withstanding submergence by oneessive 
stom and flood stages without serious erosion. 2xistingy dikes aro of 
small cross-section and are built to a height of approximately one 1‘cot 
above ordinary high tido. It lias not been necessary undor ordinary con¬ 
ditions for tlio dikes and trunks to be absolutely watertight sinco t ere 
has been an unlir.ilted supply of frosh water in tho rivor. Undor condi¬ 
tions of increased salinity in tho rivor water, it will bo necessary to 
oporate the trunks so as to keep salt water out of tho fluids, and to 
conserve tho limited local supply of frosh water. 

<k6. -lost of tho plants furnishing duck food grow only in rela¬ 
tively 1 rush waters and soils but thoro aro valuable plants whoso salinity 
tolerance is so groat that thoy will grow in water almost as salino as 
sea water. In this report salt-content (or salinity) as found in tho 
wator samples is oxproosod as a porccntugo of that found in soa water. 

Soa writer contains about 35,000 parts of salts por million and that is 
tho basis on which tho percentage is determined. Por example, if it is 
said that tho "salinity is 50 pcrcont soa wator" it noons that it has 
17,500 parts of salts per nillion. 3fc Unity was detominod by chemical 
titration. Ifeusurononts of turbidi ty and alkalinity or acidity of tho 
water woro not made except for a short period in 1941. Increased salinity 
\»uld decroaso turbidity. 3oa wator is so constituted that it is almost 
impossible for it to becono acid. Consequently tho effect of incrc-.scd 
salinity would bo to lower acidity. Eioro docs not soou to bo tav danger 
cf acidity becoming groat cnougli to hum plant lil'o. therefore a bou- 
surumont of salinity is all that is nocossrry to indicate changes in 
wator tliat aro liumful to.plant lifo. A description of tho clicuical 
titration ncthod is givon in Appondix B. A short disoussion of turbi- 
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dity, acidity, and alkalini # c;rj th.»ir effects on plant life rjad the rc«* 

• suits shown by the saiftplos analysed arc also j'lvsn in Appendix B. 

47. Division bo to o on froBhftvater an d sclt-watcr flora . A lin.. siierr¬ 
ing the approxiiar to division botwocn fresh-w.tcr and edt-^mtor plants is 

shown on FLiTD 6Iu Ihio lino would change sanauhat fron irow to year 

< • 

as conditions favorable or unffivornblo to frosh^.tor plants chan : :r*. As 
drawn it is based on tho lov/jr limits at which i‘rosh-a«T.tor plants wore 
found ..n 1041, before tho closure of 3rntoo dau. Ilcst weight was givon 
to the locations where vdldriou was found. Based cn tho dv.ta obtained 
in this study and fron United States Department of Agriculture Bulletin 
G34 "Food of Game Ducks In tho Uni tod States and Canada", it is assumed 
that this lino conos whero the surrounding water does not oxcood tho 
equivalent of 10 percent son water for sustained periods. The data 
available arc not complete enough to exactl doterraino this percentage 
but it servos as a guide in determining changes in flora that vdil occur 
r/ith chraiges in tho salinity of th-., stream. 

40. A brief description of L ho plants found in tho ,y\r yj prosorvo 
section of tho lo*v or Santee b&3i:i that arc of most value n.s duck food, • 
as well as a reference to sone Hint endanger its growth, is given/'•ole;;. 

4'J. V/ildricc (Zizan i a aquatic:;) . Tliis is one of the raoct valu¬ 
able duck foods in largo sections of eastern and jouthern United States 
including tho rr-a under study. It is a i'rosh-watcr plant but seems to 
tolerate some lrackishno3s• Cn page 47 of U. £>• Department of Agricul¬ 
ture Bullotin 634 "Food of Gano Ducks In tlio United States rind Canada" 

* 

tiio stntunont is s.*.do tint cn tlio rotor*.c River it rruigon "dir.-netroejj 
fron tlio frosh-ii-tar section to -joint v<horo tiio sr.lt oontont is oquivn- 
lont to c-.bout 2 to 3.6 percent of nenvil sop. salinity. during tlio r.vor-.go 
growing sonson, but rt thu lowr.r linit during dr;* so-.sons tlio pl'jits 
pro frequently destroyed by incr-r..sud brackiolmoss" . On p f r;o 126 of the 
srjio bullotin rocord io iv.de. of tliis plfint hriving boon found (ro»/ing 





where the salinity was equivalent to 20 percent eea water. .Those records 
Wires in a general runner with what was found in this study* WUdries 

was found growing where the soil-water salinity was equivalent to about 
11 percent sea water. It was found as low as mile 3*5 on the South 
Santee and mile 2.5 on the North S&ntee River. Referring to the 
isochlers on PLATdS 3B and AB it is seen that during 1941 the stream 
was relatively fresh at these points most of the time but that salinities 
reached the equivalent of 50 percent eea water and held a rather high 
percentage for weeks at a time. Based on these references end,findings 
wildrlce will grow in slightly brackish water and will stand greater 
amounts of salinity for extended periods. 

50. Wild nllL.-t (ifchlnochloa sp.) . The grains of wild miUet are 
an excellent duck food. Judging by the range through which it was found 
in the delta it has a salinity tolerance slightly less than wildrice. 

It is not abundant in this area. 

51. Golden club (Orontium aauaticum): Pickerelwood (Fontoderla 
cordata): Wampeo (Poltandra virginica): other arrowheads (Sagittaria 
latifolia and Sagittarla falcate) . These plants are among what are 
commonly known as arrowheads. The above mentioned U. S. Department of 
Agriculture bulletin says that their value as a duck food is at best 
fair. However, the preserve superintendents in the area rank them as 
excellent foods. These plants have a tuber that serves as food. The 
seeds arc also eaten and the plants themselves are very desirable as 
winter green brouse. Incidentally, the tubers of these plants are an 
excellent hog food. These plants have about the same salinity tolerance 
as wildrice. 

52. Marsh hemp (Acnida cannabina) . This plant has a good rating 
as a duck food. The seeds are eaten. It has a tolerance rouging from 
fresh water to very brackish water according to the aforementioned bulle¬ 
tin but was not found in extremely brackish water in the delta. 
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63* Threc-Equi.r u (Scirpus c.mericrnuc t.nd Solrpuc r obustus) ; Other 


bulrughes (S oir pui vc liduo end Scirpus oelif ornlov* )* These plints ere 
ell bulrushes. Thu firet two » re three-squr.rus which gut thc^r runes 
from tho shrpe of their stuns which uu triengulur* Scirpus robustus 
Is lwfy. Thu litter two c.ru round-otcranod. The studs of t.ll of ttu<m 
vre excellent duck food. Ccirpur enericenus, vcliduo, end culff ornicus 
hr.rc ib«»ut the g t.nu ct.Unity tolerc.ncc es vrildricc, end wore found 
generally ubovu the line of dumi.rcution shenm on PLATE OB. 3icro vo.s 
t g)od growth of vulidur* * nd cc.lif ornicuo nef r Occen Pond c.nd snno clang 
the north edge of Or.' cc Ifilcnd. The source of vi.tur for the growth in 
the vicinity of Oce:.n Pond is nee r the vrturv/r.y. However, Scirpus 
robustus which. grows c bundi ntly in the surrounding er or. hes r. much 
gree ter ot.linity toleri.nce then tho other nonbors of this group. Its 
renge extends from slightly » hove the line of duni.rcc.tian dri.v/n between 
fresh c.nd sc.lt-wetcr pic ntc to ncer the mouths of the streams. This 
would indict tc sr.linity r» ngc from c;n c.veri.gc <>f c. few percent to r.n 
e vert fc of 50 percent or more of sec in te r. This upper linit is not 
conclusively shown by t o detf. obtained during this study but dc;tc. on 
PLATES IB, 2B show high suit content for extended periods nu? r the mouths 
of tho 8 tr cions* jit tines tho sc.lt c rntont rcr.chud the equivalent of 90 
percent of sou xa t^r. . The tole-rc nee of these bulrushes t.s f«>und in 
this study t rrees with those recorded in the bulletin mentioned previously 
in this discuss! aw Tho upper linit tolercncc of Scirpus robustus is 
not givern. On pc ge 62 of tho bulletin the strtenent is nr.do tluvt "the 
finest bods :.l mg the ci.stern side of Chcsi petke Bey were found to hr vc 
c suit content of fr m 12 to 30 percent of normal sou celinity". 

54. Smc rtv/eed (Polygonum sp»,). Tho seeds of this pli.nt era un 

excellent food*. S*mc vr.riotios tolerr.tc more selinity but in this free. 

• . 

it vrt-.e not found t^s fir dormstruji tc \/lldricc. • Its rt.nRc is fr<*a tho 
wt.torwi.y to tho uppor end of tho dolti . • 
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65. Spi keru s h (Eli ocher is sp.). Thu seed n of this plr.nt f.rc c. 

food* Tills is i Is*? i plr.nt in \vhioh s<mu v.rictioo tolur' to 
epprecit.blc ot.Unity. H-n/cv^r, with the exception of i. omnll oti.nd nenr 
Ooem Pond, Its l-nver Unit vi.s i.b tvc thi.t of wildricc. 

56. Sedges (Ct .rcx sp.; Spergi n iun o p.). The food v: luc of Bodges 

* 

is not considered r.s vr.luL.ble t:s n-^st :f the others described, the 
Seeds, end in s nc ct.sec, t)ie tubers ire or.ten. Their tolort.nce to 
si Unity stone t * be slightly less thin vildricu. 

67. St-v/g r: cs (Cl t diun ji.nf icenee). Sr.vgrt.ss grm/o in fresh t.nd 
moderately bri.ckish waters hi ving i» t^lorencc i.bout the erne i.s the 
sedges. It hrs r. fi ir viluo i s duck food but ic generally not decireblc 
beci use it cr<v/ds nit better foodc. It ic n >t t-bundent in the dcltr. r.nd 
environs. 

58• Penn;n;nrt (Pydr ocetylc sp, ), This lu.c t. fc.ir vr.luo i.s duck 
f^'d. It hi.c l. sk Unity t^lermco slightly less thi.n *./ildrico. 

59. Yfidge »n gn ss (rfrppii. nr.ritim.). This is rn excellent duel: 
fo->d; botli seeds i nd the plent itself c.rc, eeten. It is strictly rn 

* qui.tic plrnt. It hes the gre* test ri ngt ‘f salinity toleri.nce of i.ny 
of xhe- duck f >uds in the deltc end (invir^ns. It is found eh.mdt.ntly in 

s 

nt ny portions of the r rot. rr.nging fr n the lovxor reechos to upper por¬ 
tions of the stne. It is not plotted on PLATE 53. Invcstigrtors h: ve 
found thr.t this pli.nt thrives in >n. ter ht.vinp stilt c 'ncontri.ti 'ns of 
fr n 0 to 80 peroent 5f n ?mi>l set. sr.linity r nd will live for extended 
periods in nuch greeter c mccntrr.ti -ns thm this. (Dee pr.ge 3S of "r . >d 
of Gr.no Ducks in the United Stt.tee r nd Ch nr.de. w rnd "Scr-.-v.rtcr Toler* .ncc 
•it Ruppir. Hi.ritini." by Yf. S. Bourn •_ The letter is published by Boyce 
Thomps-n Institute for Plr.nt .leswr.rch, IncYonkers, New York.) 

60. Duckweeds ( L cnnt coi.o) . This is r. plrnt th; t gr nrs In quiet 
fresh wx.ter. It is t. good duck f ood the entire plr nts being eonsunod. 
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In the delta region it grows prefu., ly in the old reservoirs. It is 
'not a marsh plant. 

Cl. Rico . A* noted hereinbefore rice is planted to sane extent 
as a duel: food. Rice is vory sensitive to salinity. In e report to 
tlio odth Congress on the 3abine-_Iochos i«atOiT*r*.y the otnteetent is nado 
tliat salinity in excess of 00 grains per ;nllon ( 4.4 percent by stan¬ 
dard uood in this report) will Mil ycung rico if sustained frr r.^r 
length of tine and considerably snail or nuount 3 cro harmful. Larger 
wiounts are pemisonble for liodto< poriods. 

62. I lon-food pl ants . i!r.ny of the plants that do not furnish food 

(;row in the lower part of the r.roa. funoiig thcoe that grow in highly 

/ 

saline ureas are £iant cord r ;rass (spartina cynosurcidos); saltnarsh 
cordgmss (spnrtinr. alierniflorr); needle grass (juncus roemariruuvs); 
ion OAcyo daisy (bcrrichia frotesccns); glD.88Ya.»rt (sulicornia europea); 
t.iv.. grounasul bu3ii (bacchr.ris iit.liuii'ulio.)* 3c.?nj ef these have r; lar L ;o 
range oi t^ljr'.iico find * ro also round relatively far upstrom. Hio 
gi:uit cordgrass, for cxinplc, is found throughout tho preserve .ref.. 

Tho nest profusely ; rev/ing freoh-wator plant, valueless for food, is 
giant cutgn.ss (zizaniepsis niliacca). Another non-food plant vdusc' 
range is ^ido is .c ttail (typha angustil* olio) • 

G3. Thoso non-food plants are troublesome *s they often crew', 
cut valuable enus. An incrcrso in salinity in v/hr.t is naturally fr-.sh 
raid slightly brackish marshes affords ran opportunity fer oncror.clir/.nt 
by tlio8e obnoxious growths# 

64. Relative importance of varlcus pla nts. Of tho plants dc- 
scn.ocl nbovo, vri Id rico, the three-squares, *rrov-hor.ds, am! widgeon 
gr»;C8 aro noet valued ao duck foods. Eicy ?:ro the anos that the pre- 
sorve operatoro try to prupngato. A‘sunry.ry of data pertaining to 
plant l'cod8 found, in 3».ntoo delta ..s ,_.ivon in TA3LS 3 vhioh followss 
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TABLE HO. 3 


FBMBflfilf P/Ta HHOjJOXHA WjJWfl 

mwiD.au jjuck ruou nr u.ym huuiun 


Lr tin non® 

i t Soil-'irt.tor 

i i salinity 

i Carmen homo t fall 1941 

> t percent sea 

J i wetor 

1 

t 

t 

X 

1 

Appro*. salinity 
islcrtnoo 

• 

Avert.got Muciram 
? 

Zitt.nif. nquntiou 

» > 

iWildrico t 2.1 

- 19.0 

X 

X 

10 


30 

Eohinochlon sp. 

iTlild millet * - 

—— 

X 

X 

•mwm 


— 

i t 

8: gittnrit lutifolicjArrowhotid » 3.3 

- 12.6 

X 

X 

10 


30 

Sf.gittf.rit. fc.leuta 

< i 

(Arrowhead j 9.7 

- 16.8 

X 

X 

10 


30 

Orontium ciquatiouo 

tOoldon olub (n)i 4.6 

- 14.8 

X 

• 

• 

10 


30 

Pontod&rii oordata 

< : 
(Pickcrolwoad (a): 1,4 

- 19.0 

X 

X 

10 


30 

Feltandrn Virginian 

* X 

jTfarapoo (a) t 1.6 

- 21.1 

X 

• 

• 

10 


30 

Aonidi. crjinalyinr. 

< t 

dinreh honp t ... 

— 

X 

X 

10 


30 

SoirpuG Lnericcjius 

X t 

iThrco-squarc • *i 1.6 
srush t 

- 21.1 

X 

• 

• 

: 

10 


30 

Soirpua robustu8 

iThrGo-squr.ro t 8.4 

(rush t 

- 58.4 

X 

X 

30 


70 

Scirjxis vt.Ildus 

(Round-storamod t 8.4 
(rush t 

- 21.1 

X 

: 

10 


30 

Soirpus ct.liforniousftound-stanriod » 3.0 

rush i 

- 19.0 

X 

X 

10 


30 

Polyganun op. 

fimartwoud x —- 

— 

X 

10 


30 

Eleochnrio sp. • 

t X 

fipikerush j - 

• s 

— 

• 

• 

X 

10 


30 

Ci rux sp. 

I X 

fiudgo : 

* . 

21.1 

t 

X 

10 


30 

Oyperus sp. 

* j 

fiodgo x 3.0 

- 21.1 

X 

X 

10 


30 

Spargnnium sp. 

X X 

fiodgo : —- 

— 

X 

X 

10 


50 

Clr.diun Junuioenso 

* X 

fiawgrass t 2,6 

- 16.0 

X 

X 

10 


30 

J^drocotjfe sp. 

1 X 

Pennywort i 2.6 

- 21.1 

X 

X 

10 


30 

Jhgpia mt.ritinr. 

X X 

Fidgosn grass t — 

— 

X 

X 

20 


85 

Lemnr.cof.o 

I K 

iDucksoods t- 

—— 

X 

X 

— ■ 


— 

lfon-food pit At s (b) 

t x 

x CultivntLd riobi —— 

1 x 

t x 

— 

X 

X 

X 

X 

s 


10 


|a) Also in urronhci.d group 
,b) Soo paragraph 62 of report 
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65« Oyster oulture is of oomnercial importance along the ooastal 
waters of South Carolina but no oysters are found noar the mouth of 
the Santee River. Along the South Carolina Coast, oysters do best in 
water that ranges from 40 poroont to 90 peroent sea water* Ssmerer* 
they ean live for about 20 days in wator as fresh as 14 peroent sea 
water. Investigations made following the major flood of April 1936 
showed "that the ovorflow of fresh w?tor from the river had increased 
the mortality rate of oysters growing in tidal streams as far as llo- 
Clollnnvillo, approximately 10 miles from tho river to tho south. 'Tho 
mortality rato was shown to havo roached 90 poroont in locations as 
much as 3 milos from tho river. The low salinity resulting from river 
discharge and tho froquoncy of major floods overflowing a wide area at 
tho mouth havo provontod oyster bods from bocoming established in tho 
vicinity. Tho area may boeomo of soma value for oyster oulturo. 

66 * Qroundwc.tor. Tho aroa studiod includod parts of Borkeloy 
and Charleston Counties on tho wost side of Santos River and Williams¬ 
burg and Go or go town Countios or. tho oast. Groundwater conditions are 
sirilnr throughout tho area. 

67. In any part of this aroa thoro aro sovoral formations from 
whioh it is possible to obtain artesian wator by doop drilling. Tho 
mineral content in tho rmtor from those strata varies considerably, 
although in gonoral it may bo stated that tho doopor tho water boaring 
stratum, tho loss minoral raattor tho wator will carry in solution. 

Those wator boaring strata aro tho Sontoo limoatono, tho Blaok Crook 
formation, tho Poo Doe formation, and tho Tusoaloosa formation, all of 
TJppor Cretaceous Ago, 

68. In Charloston County tho Sontoo llmostono has yielded artesian 
wator at a dopth of 426 foot) tho Poo Doo has yioldod wator at a depth 
of 1,260 foot) and tho Black Crook has yielded wator nt a dopth of 2,000 
foot. Tho Blaok Crook wator-boarlng stratum has boon found at depths of 



less than COO foet in Georgetown County and of loos than 500 foet in 
V/illionsburg County* lhe U* S« Geological Survey states 4!ut4 in Berkeley 

County it is likely that artooien water oan bo found at any place at 
depths of loss than 400 foet* In all t>f these counties Hie as yot un¬ 
tapped Tuscaloosa is availablo at groutost dopths* ^ 

69* Artesian tfolla * in sumary m find thut artesian T/r.ter- 
boarin, strata, undorlie this whole area; that this water occurs at 
depths varying fron loss than 400 foot up to 2000 foot) and liint tho 
deopor tho v/ater-boaring ctratun the less nincrr.l matter tho vr.tor will 
carry in solution* Tlicro are two artesian volls in tho aroa # ono on 
Rico llopo plantation and tho other on South Island* Bio cno on Rico 
Hopo plantation is 2 inches in dianotor and 662 foot doopj the ono on 
South Island plantation is beliovod to be tho sano dianotcr, f.nd r.pproxi- 
rntoly the. sano depth* Those yiold fron 20 to 25 gr.llo.is a ninute* At 
both places tho VT^tor has been tested and found unsuitable for plant growth* 
70* Drainage .aroas * Pertinent drainage r.roas ef tho Lovor Santoo, 
tributaries of tliis river naar the mouth, and of tho Cooper River are 
given bolov/: 

» 

•LJiL? 110 . 4 

D&UIIaC-B 



Location 

Drainage area 

3antoe River 

i Forcuson 

< 

i 14.800 

do 

t T/ilson lAndinc 

, 14,910 

do 

j Bot/vw Ltjadinc 

j 18,190 

do 

« Lenuds Ferry .* 

i 15,000 

do 

» Hichvmy 17 

i 15,600 

do 

i llouth 

» 15,700 

Codar Crook 

i llouth 

i 25 y 

Vfcuabaw Crook 

t llouth 

t 68 

Wadmocon Crook 

t llouth 

t 35 

Cooper River 

t llouth 

t 790 

t 


- 26 












METEOROLOGY AND HYDROLOGY 


71* The climate is typical of the warm temperate tone with 
a moan annual temperature of 65 degrees and recorded extreme* of 107 
and -3 degrees Fahrenheit. The growing seaaon averages 260 day* a 
year. The well distributed rainfall, which is discussed oof fully 
hereinafter, averages about 50 inches a year. 

72. Precipitation . Though the precipitation record at Charles¬ 
ton, just outside Lower Santee basin, is one of the oldest in the world, 
having been started in 1738, complete records within the watershed do 
not date back earlier than 1894. 

73* Tho average annual rainfall in Santee basin below the dam is 
substantially the same as above the dam, viz. 49 inches. The maximum 
occurred in 1924 and amounted to 64.84 inches. The minimum occurred in 
1933 and amounted to 33.44 inches. Gage locations are shown on PLATE 1 
and pertinent data are given in TABLES 5 and 6 below: 

TABLE NO. 5 
PRECIPITATION 


Station 

(a) 

Record 

started 

Years of 
record 

Average annual 
precipitation in inches 

Charleston 

1738 

170 

45.22 

Ferguson 

1886 

54 

48.90 

Georgetown 

1894 

45 

51.10 

Kingstree 

1883 

60 

47.02 

Summerville 

1898 

44 

49.96 

Pinopolis 

1846 

95 

49.87 


(a) All these stations are in operation at present. 
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TABLE MO. 6 


AVERAGE MONTHLY PRECIPITATION 

•-HTTMcllK- 


lCanth | 



Prooipitt.tion in fnoho* 





•Charleston 

Summerville 

_»Fergu8ont0oorgetown»Kinffstr— iFinonolis :Averare* 

January • 

3,02 

3.06 

i s;6o 

• 3.38 

> Si14* 

1 

2.84 

t 

3.22 

February • 

2*98 

3;67 

t 3.65 

« 3:91 

* 3:57 

t 

3:62 

| 

3:69 

Maroh * 

s;o2 

s;29 

t s;s6 

t 3.43 

t 3:49 

r 

3:S4 

f 

s;4o 

April * 

2;53 

3:41 

« 3.31 

t 3;i7 

1 s:o7 

t 

3:23 

t 

3.19 

Hay • 

3i00 

3.53 

« s;e3 

» s;86 

1 3:20 

t 

3194 

t 

3i71 

June • 

4;sg 

5;78 

* S'. 70 

« 5.99 

t 5:46 

s 

6:07 


6.80 

July • 

6i89 

6i97 

• 6175 

« 7:41 

t 6:75 

1 

7i49 

t 

7:i0 

August * 

6 *.53 

e;66 

> 6;38 

• 6;29 

» 6; 91 

t 

6.'27 

s 

6 *.21 

September* 

«;s3 

b;oo 

i 4.26 

t 4; 64 

: 4:37 
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Swnmorrille values are not inoludod in averagos. 

74. Storms, Tropical hurricanos with tho acoonpanin*' rainfall 


cause creator damage than any other typo thot occurs in the area. Ex- 

# 

tromoly heavy rainfall sometimes oontors in or noar tho lower basin as 
' . # * 

for examplo, on July 14-1E, 1916, whon tho preoipitation totaled 16 inohos 
at Kingstroo, South Carolina. However, tho heavy rainfall on tho tribu¬ 
taries of tho Srntoo River during those storms is tho caw? of tho 
great floods in tho lower basin. Tho gonoral wintor rains also oauso 
inundations but they aro not nearly so sovoro as thoso resulting from 
tho hurricanes. 

75. Tho lowor renohos of tho area aro also inundatod by exception¬ 
ally high oooan tidos causod by hurrioano winds. Tho most disastrous 
inundation by hurrioano tidos ooourrod on Soptombor 27, 1822. Over 100 
porsons, mostly slavos, woro drowned on Iturphy Island. Tho inscription 
on a gravestone in Santoo Churohyard states that viotims of tho memo¬ 
rable hurrioano of that dato aro buriod thorc. Tho plantation cantors 
constructed briok structures largo enough to houso tho lowland rosi- 
donts, with floors well above tho highwator mark, to pruvont loss of 
life if a groat flood should roour. 


9n _ 






















78. Thoro are no othor disastrous high tidos of rooord until 

that of 1886 oausod by on earthquake, Othor notablo high tidos. hurri- 

. , * • 

canc induced, ooourrod in 1895, 1911, 1916, and 1940. That of 1893 may 
have boon moro sovoro than that of 1822, no positive hightmtor marks be¬ 
ing established for oither. That of 1911 is not bolioTod to have boon 
ns 6evoro ns some of the othors. That of 1940 is of intorost only bo- 
cause of its roocmt occurronoe. 

77, The flood of July 1916 is best roraomborod by tho prosont in¬ 
habitants, A description based in part on memory and part on diary ro- 
oords is given below, 

78, At about 1 p.m, on July 13 a strong wind started from tho 
cast, accompanied by heavy clouds. By nightfall it had dovolopod into 
one of tho worst storms known in tho region. Tho tide w.vtor covorod 
tho marsh and part of tho woods in tho vicinity of tho Snntoo Club 
wharf and othor areas of tho snmo elevation. With a change in tho 
wind, tho high water rocodod. About 10 days later tho flood result¬ 
ing from tho heavy rainfall on tli-> upper basin ecuno down, roaohing a 
stage somewhat higher than that of tho storm tido and with tho high 
stage lasting much longor. An oxamplo of tho orop dcunago resulting was 
given by a resident who had about 150 r.cros of rice that wore inundated 
by tho storm tide. Heavy rainfall after tho tido recoded apparently 
holped mitigate any harmful results from tho snlino inundation and tho 
prospoots for a 1-rgc yield sooraod oxoollcnt. Howover, tho long sub- 
morgonco in mud ladon wators fron tho flood which come dorm a few days 
lator from tho wntorshod above lower Santee basin oomplotoly dostroyod 
tho orop, 

79, Run-off. On tho total aroa abovo tho Pergusan (ago 35 poreont 
of the procipitation appears as run-off, tho avorago annual run-off 
boing 17.4 inohos. On the area bolox* Santoo dam it is ostimatod that 

25 poroont of tho prooipitntion appoars as run-off, amounting to 12.6 
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inches in an average yeai* arid to 8*3 inches in an exceptionally.dry 

year such as 1933. It is estimated that the discharge from the area 

bdlow the dan will equal or sussed 1,080 eutoie feet pee seesad an average 

of once a year, 2400 cubic feet per second once every 2 years and 4100 
cubic feet per second once every 10 years. These discharges will hold 
for periods averaging 1 month. The large amount of channel^storage 
in the stream bed in relation to the run-off from the area below the 
dam will tend to prevent high peaks from local run-off. Furthermore, 
the run-off oocurs mainly during the winter months when the rains are 
general but not excessively heavy. It is estimated that a flood hav¬ 
ing a volume of 1 inch or more of run-off from the area below the dam 
will occur 100 times in 100 years during December through February; 

65 times in the same period from March through May; 10 times during 
Septenber through October; and seldom during June through August. These 
estimates are based on rainfall and run-off records for the area un¬ 
der discussion and on comparison with records from other areas in the 
same region. A volume froquency curve for the Elack River near Kingstree, 
South Carolina, is shown in Appendix A. A fuller discussion of the 
basis for the estimates is given in the same appendix. 

80. The stages of 4 large recent floods, those of 1908, 1916, 

1929, and 1936, have been determined in the delta region at the Santee 
Club landing at mile 7.6 on South Santee River. These floods reached 
heights of 9.1, 9.8, 8.8, and 9.0 feet respectively above mean low water, 
or 5.2, 5.9, 4.9, and 5.1 feet respectively above mean high water. It 
is estimated that if the Santee-Cooper project had been in operation 
the stages would have been only a few tenths of a foot lower. A tabu¬ 
lation of the natural peaks of great floods at Ferguson and the esti¬ 
mated reduced peaks that would result from the effects of Santev^ooper 
reservoirs are given in TAB Li NO. 7 which follows. Methods used in es¬ 
timating the reduced peaks and the rating and frequency curves are 
described in Appendix A. 
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TIu'LZ iiOl 7 

FLOOD DATA AT SAIT TEE DAI! 
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EXI3T II JQ PROJECT 

81. The existing project is one for naintonence and provides 

for ■nagging the entire river. It was adopted by the River and Harbor 

* / 

Act approved September 13, 1P90 (Annual Report for 1889, p. 1184). The 

plane of reference for the tidal sootion is nean lcrr/ water, the nean 
tidal range at the mouth bei ig 4.8 foet. Above the tidal roaoh the plane 
of reference is ordinary low water. Frior to diversion Idle controlling 
depth was 9.2 feet from the Intracoastal Waterway to mile 19 and thenoe 
4 feet to the head of the river; the variation in water level was 25 
feet at Ferguson, 101 miles above the mouth. The upper 56 miles of the 
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rirer aro new covered by the rsoervoir. bivefalon of ell but 600 soeond- 

he* lowered the pleas of ordinary wntsr appr animats ly f feet j UB t 
below the den end approximately 3 foot at Lenude Perry, the fornor head 
of the tidal roach. Tidal fluctuation ie now perceptible 10 Kilos far- 
th3r upetream then under pro-diversion conditions, or to ^ point approxi¬ 
mately 46 miles above the mouth. Tho costc of the existing projoot to 
June 30, 1942, have been $173,667,65, chargeable to maintenance 

82. No projoot for flood oontrol has boon adopted for Santee 
Kiver. Operation of Santee rosorvoir for power production will have 

an appreciable regulatory effect as shown in former paragraph 35 heroin. 

83. I*oal doopuration. Local cooperation is not required under 
thv existing project for Santee River. 

84 ‘ - O thor improvements . - Private interests and successively 
Colonicl, Scite, and Federal governments have undertaken improvements 
w-thm the river system. Although the project works constructed by 
tne S^uto about 1020 on Saluda and Broad Rivers do not appear to have 
played the part in commerce expected by their designers, one portion 
is maintained by a local power company. The Santee Canil, oonnooting 
Santee and Cooper Rivers, was completed in 1800 by private capital arid 
wf s operated until 1650. The Foden.l government has undertaken tho 
snagging of Santee, Watcroo, and Congaroe rivers during the periods in 
which the conmeroo hi.s justified the expenditure of funds and has pro¬ 
vided a connection with T'inych Bay. The first connection was through 
Mosquito Crook Canal and, later, through Esthcrvillo-Minin Creek Canr.l, 
further inland. This is now a part of the Intracor.stal Waterway. The 
8antec-Cooper hydrocloctrio projeot is fully described in preceding 
paragraphs 26 to S3, inolusivo. An extensive system of dikes and drain¬ 
age oanals wt.s built many yoare ago by private lt.nd oiroors in tho tidal 
marshes along the lower roaches of the river primarily for rice culture. 
These have boon maintained in operation in late years to provide winter 
fooding grounds for migratory fowl. 




85 4 Tarfainal md transfer futilities . At the preeont time the 
only terminal on the river le a pulpwood loading terminal located in the 
tidal reach, 23 miles above the mouth. Three pulpwood terminals formerly 
in use near Ferguson have been flooded out by the filling of Santee 

reservoir. 

EjPROVJillil'IT D^SIRiD 

86. In order to determine the views of interested parties a pub¬ 
lic hearing wa3 held at Georgetown, S. C., on February 2, 1942. Copies 
of the stenographic report of the hearing and of exhibits are attached 
hereto, 

87. The hearing was well attended. Among those present were 
representatives of the Fish and Wildlife Service of the Department of 
the Interior; the Federal Works Agency; the Public Works Administration; 
the United States Forest Service; the South Carolina Public Service 

« 

Authority; the Georgetown Chamber of Commerce; the Georgetown County 
Commissioners; the Harza Engineering Company; the Atlantic Coast line 
and the Seaboard Airline Railroads; owners, superintendents and other 
representatives of plantations and ga/ue preserves in the delta region; 
and reporters for Georgetown and Charleston newspapers, 

88. The consensus of opinion of plantation owners and representa¬ 
tives is that with diversion of all but 500 second-feet of the flow of 
Santee River into Cooper River intrusion of salt water is inevitable 
throughout the Santee delta with disastrous effects to fresh-water plants 
which thrive in the old rice fields and furnish winter feeding for wild 
[ducks and other migratory fowl. One plantation owner stated that fresh- 
nrater should be supplied by digging a canal from Cooper River at a coat 
of $5,000,000. The owner of a plantation situated on Wambsw Creek one- 
half mile from South Santee Rivor stated that since diversion the level 
of the tides had been lowered so that he cannot irrigate his fields tut 
that he would settle his claims for an artesian well that would keep his 
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rcacrvoir frosh. Tho representative of « plantation situated near tho 
mouth of Jlorth 8antoo River suggosted that tho mouth of Mosquito Crock 
at North Santeo River bo datdmod and aoocos for boats and fresh water to 
the plantation be provided by Chenoy Crock from its mouth in Itlaim Crook 
.a the south end of Esthervillo-Minin Creek Concl and then.o through 
connecting branoh oanals. This would furnish water fren the IJsthor- 
vilJ.e-Kinim Creek Canal which he oxpeots will be froshor than that in 
• •3-t.h Santee River at the mouth of Mosquito Crock* 

89* Tho Conorcl Counsel for the Federal TTorks Agency outlined 
the history of Santoe-Cooper projeet and stated that the questions at 
issue had been docidcd when the Federal Power Commission grantod tho 
lioense taid that the Secretary of ’Tar had passed favorably on tho de¬ 
velopment. He further stated that no private oitison has any property 
interest in navigation or migratory wildlife but that n landoimer who 
h*.?.iev( d himself damaged could sce'k a settlement with the South 
Carolina Public Service Authority and if this was not satisfactory he 
had recourse to the courts since the In/ and tho Constitution gu. ron- 
too the property rights of individuals. He said that the United States 
expended a total of $57,025,000 on the Santoe-Cooper project through 
the Federal Works Agency and that this agency holds bonds, to the 
amount of $26,000,000, of the South Carolina Public Service Authority. 

Ho further stated that it uua not the plaoo of q n agency of the Federal 1 
government to dovolop cvldonoc for a oltlton to use in bringing suit T 
against a state agopey. Ho brought iut tho value of poi/cr in producing 
implements of war tojd expressed the opinion that tho Secretary of War 

throutfi the Corps of Engineers would not suggest remedies that would 
hfjnpor the v/ur effort. 

90. Tho General Counsel for the South Carolina PUblio Survioo 
Authority stated that water had not been diverted long onou^i to de¬ 
termine whether or not there would be any damages but that the general 
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position of the Authority Vue that there would be none. Ho acid that 
any lundownor who felt that he van damaged could deal dirootly with the 



South Carolina J\ibllo Service Authority. He askod whut >« tw elal use 
w%* being made of the land an which damages were claimed. Both ho and 
*■'0 General Counsel for the Federal T7orks Agency asked permission to 
fi’.c data later if they so desired. They wore told that this was per- 
vi;:cible but no data were subsequently filed. 

91. Subsequent to tho public hearing letters were reoeived fren 

thr Fish and Wildlife Service of th6 United States Department of tho 

l-.corior stressing the valuo of tho Sonteo doltc us wintor foodihg 

grounds for migratory ducks, particularly in view of tho inadequate 

food supply an the nearby Capo Fannin Kigrutory Bird Refuge. Tho lottor 

# 

of April 22, 1942, from the aoting Chief, Division of Wildlife Refuges, 

sots forth that replacement of 50,000 ucros at assumed oostc of 34.00 

# • 

f >r land and $10.00 for improvement, a total of 0700,000, ic fur in 
c * cc -- cl -che coat of dikes across tho mouth of Santoe River. Opposition 
to this plan was expressed by tho superintendent of a plantation no it 
tho mouth of tho river since in his opinion it would prevent drainage 
J>f tho diked fields and would increase flood heights. 

92, No desire has been expressed by local interests for improve¬ 
ment of lower Santee River for navigation, 

caoacE 

98. The unnual raovemont of canmeroo on Santoe Rivor from 1090 to 
1907, inolusivo, averaged 195,246 tons valued ut 32,169,686. F*on 1900 
to 1929, inclusive, tho annual movement averaged 48,937 ten valued at 
$521,842. The major ooranoditios handled consisted of wood nad tinbor 
products, cotton and rioe, with the first named making up B9 peroant sf 
tho total. Comnoroo praotioally ocused on the river during tho 8-ycar 
period from 1930 thrwigh 1937, the only ccnncroc roportod being 165 tons 
k* 1746 tons in 1936, and 82 tons in 1937. Des.nntrerjri barge 
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movement of pulpwood to nillfi at Charlucton and Georgetown and an up- 
t trenn movc.inc.nt of fuel oil and construction equipment used an the con¬ 
struction of Santco 'dam oafncicnocd in 1930, the. annual a von*.go for tho 
4-ycr.r period through 1941 being 15,112 ton6. Prior to the closure, of 
hho dun pulpwood moved fren landings near Ferguson; sinoo that time tho 
wily movement hi s boon from r. landing in the tidal reach, 6471 tons be¬ 
ing moved during tho first 6 months of 1942. Details of the 1941 oomerco 
are given in TABLE NO. 8 whioh follows» 

TABLE NO. 8 
1941 Connoroo 

Santee. River 


t 

Comoditios , 

Tone vpetroam 

~!- 

• 

• 

Tons downstream 

Pulpwood 1 • 

... 

: 

s 

11,884 

Stool pipe 

600 

500 

Deisol oil 

7 

• 


Fuel oil 

Totals , 

— --- 

6J291 

“T7755" 

s 

1 

f 

0 __ _ 

12 ,‘584 


®4. Vossol trnffio. The 1941 cocnoree was carried in 22 trips by 
barges having a loaded draft of G to 8 feet, handled by tugs drawing 6 
feet. In addition there were 1,555 trips bji motor vessels drawing 4 to 
5 feet which carried 105,020 passengers engr.god in oleu-ing operations 
in Srntoc reservoir area, 

95 • Prospective Connoroo. Under the new conditions of variable 
river stage below Smteu flam commercial navigation fren the dan dorm to 
the head of the tidal reach is impracticable. Recent ocemorco on tho 
tidal section ht.s boon limited to barge shipments of pulpwood to a palp 
mill at Charleston. It is probable that for a tino, possibly a dooadc, 
only timber products in limited volume will bo shipped on Sentoe River 
below tho dam. This movement will be United to the tidal roach. It is 
not probable that there will be any need in the future for ooeneroial 
movement above tidewater. In vicar of tho favorable connection between 
tidowator and highway and rr.il transportation at Jonestown, the cotimatod 
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great reduction in river flooding, and the stated policy of the South 
Carolina Public Service Authority to invite and encourage povior using 
industries through low power costs, it is possible that ultimately the 
tidal roach may become an important feeder project to the Intraeoastal 
Waterway. 

96. Difficulties attending navigation . There are no wn usua l 
difficulties attending navigation in the tidal reach of Santee River. 

In the U9 mile portion of the stream from the head of the tidal reach 
to the dam, the discharge will range from 500 cubic feet per second 
immediately below the dam and 700 at the head of tidewater upward to 
several thousand, depending upon the power demand at the Pinopolis power 
house arid the run-off from the watershed above the dam. Controlling chan¬ 
nel depth would range from less than 2.0 feet to 6.0 feet and over. 
Forecasting discharge and controlling depth with any degree of accuracy 
is impracticable. 

97. Water power . There is no practical possibility for the 
development of water power on lower Santee River. 

( SURVEY 

98. Surveys and investigations of several kinds were made by this 
office. Recording stream gages were established and maintained for 
various periods at several places between a point near the mouth of North 
Santee River and Wilson Landing. The stations above tidal influence 
wore rated with a current meter. Miscellaneous current meter measurements 
were made in the tidal section. Water samplos were collected and analysed. 
Information to roinforce that obtainable from available maps on dikes, 
canals, ponds and other physical data and elevations enough to determine 
topography in the lower delta region were obtained. Data on the area 
above the tidal reach are based largely on recent surveys made in connectic 
with maintenance of the existing project. Data on the flora of the delta 
region were obtained in cooperation with the Fish and Wildlife Service» 
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cna others wore intorvievod 


Roprcscntt.tivo l(\nd owners, public offioirls, 

‘throughout the r.reti ineluding representatives of i.ll of tho guio pre¬ 
serves in the doltt. region. A gonirr.l mr.p rnd profile is shown as PLATE 
1 of this report f.nd other plates t.ro included in tho Afpondloos, 

' plaii of mpROTBaarr 

99, An unulyois of the effects of diversion on the lower Santee 
River md basin shews that ec ononio justification for c.ny romc.dir.1 

mo:.euros to prevent st.lt \n«tor intrusion must roet upon the benofito to 
the vintor feeding grounds of migratory a/ild fowl looatod in the cx- 
tremo lower portion of tho tidc.l reach. 

100. A number of possibilities including all plcns suggested by 
locr.l interests have been given du- consideration. Block River to tho 
eastward he 3 insufficient discharge to furnish the needed supply of 
fresh wator. Diversion of fresh \n.tur from Pinopolic tr.il canal cannot 
b “ Ff'-otlMlly undertaken since the fall fron the toll o-nr.l to Cntcc 
bi-ttn Is too little. Barrier duns [.cross tho [souths of north Santco rjid 
South Santee Rivers nojld bo costly end would probably not acconplish 
tho d'.slrod results without costly appurtenant and auxiliary works. 

' typo of solid structure would bo required ct channel. to withstand tho 
effects of the rapid recession of ooe-an water. that nltfit be piled up 
above the d[„ during .tom and of 1, rge floods fret, the upper watershed.. 
Without regulating gate. tho river water, particularly during floods! 
would bo raised to destructive hoists. The influx of .alt water through 
the fctn.ooc.stul Wetenny without salt water looks would tend to nullify 
the effect, of brnrler dans. Without look, in tho totruooestr.l Waterway 
..able fresh water weld bo lost. Pock fill dan. core, the two „.in 
ohennols would oost at least Jl.COO.OOO without the regulating gates. 

This cost, alone, 1. excessive. fc v Jew of tho .bangs in lower S.ntco 
River venter fr«s fro.h to salt the pervlousncsc of the existing dike, 
ond their United height render inpr, .ctior.blo the adoption of tho existing 
system with new work restricted to providing new fresh water supplies. 




c 




1C1. Enlarging and strengthening the existing system of dikes 
surviving from coranercial rice planting days appears to offer material 
results. This plan contemplates reconstruction of the existing dikes 
along the river and principal creeks to a height of 6 feet above mean sea 
level or about 2 feot above normal high tide. A top width of 6 feet and 
side slopes of one and one-half feet horizontal to one foot .vertical are 
contemplated. Tr.e entire system would comprise 114 miles of dikes re¬ 
quiring 770,000 cubic yards of new fill allowing 15 percent for shrinkage. 
This amount is in addition to approximately 190,000 cubic yards of 
material now in place in existing dikes and which would be incorporated 
in the enlarged dikes. A total of 100 gated trunks would be required. 

The location of the proposed dike system and a typical cross-section of 
the proposed dikes are shown on PLATE 2C, 

102. Cost estimates are based on a unit cost of 50 cents per 
cubic yard of embankment, including an allowance of 10 cents per cubic yard 
for clearing and stripping. Gated conduits through the dikes are esti¬ 
mated to cost $350 each. Detailed plans of small earth dams to create 
ponds of fresh water within the diked areas have not been prepared but 
it is estimated that the cost would not exceed $20,000. A summary of 


first costs is given below: 

Dikes, 770,000 cu. yds. @ $0.50 . $385,000 

Gated conduits, 100 3 $350 each .. 35,000 

Earth dams for small reservoirs and ponds .... 20.000 

TOTAL.. . $440,000 

Engineering, contingencies and overhead, 35% • . 154.000 

TOTAL FIRST COST.. $594,000 


103. Annual charges . Annual charges are given below computed 
on the basis of improvement by private interests and also on the basis 
of improvement by the Federal government. Interest and amortisation 
for improvement by private interests are based on a rate of 4 percent; 
for improvement by the Federal government, a rate of 3 porcent. 
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Ihe useful life of the improvement ie taken to be 50 years. Annual 
maintenance is estimated at 2 percent of the first cost. 

Estimated annual charges using private capital are: 


Interest, 3594,000 8 4/2.$23,760 

Amortization, $594,000 8 0,655,2 * 3,890 

Maintenance . 12.000 

TOTAL ANNUAL CHARGE . $39,650 

Estimated annual charges using Federal funds are: 

Interest, $594,000 @ 3$ . $17,820 

Amortization, $594,000 8 0,892. . 5,280 

Maintenance . 12.000 

TOTnL aflNUAL CHARGE.$35,100 

DI3CU35I0N 


104. In the portion of the Santee basin between the dam and tide¬ 
water the effects of diversion are limited generally to the channel and 
the flood plain and its immediate vicinity. Former river stages will be 
practically eliminated. Ihe matter of the intrusion of salt water does 
not enter into the situation. Drainage in the flood plain and its imme¬ 
diate vicinity will be greatly facilitated. Ihe fire hazard will be in¬ 
creased through a general drying-out of the basin.. Drying-out will not 
be harmful to forest growth, cultivated land, nor wildlife. Firm ground 
will facilitate lumbering. Established methods of combating the fire 
hazard can be resorted to and possible clearing and settlement will aid.. 
Ihrough the improved drainage situation a large portion of the area may 
be devoted to agriculture, the lands being of a type generally fertile 
when properly cleared and aerated. Two through railroad lines and their 
branches and two main improved highways are adequate for the needs of 
extensive development of the area.. This portion of the basin oould, on 
the other hand, be considered as a forestry and wildlife preserve and be 
administered by either a local taxing district or the State or Federal 
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government. The ereas bordoring tin. etruun from tho don to tidewater './ill 
not be injured and nay bo benofitod. 

106. IP tho river ohanno1 above tidewetor tho navigability has 
been prooxioolly eliminated. T/hilu there will be intermittent short in¬ 
tervals when 4 foot or voter, or over, will be available, fc this oennot bo 
oonsidcrod navigable depth. Thoro ia, however, no need for navigation 
in this 49 mile portion of the stream. The bordering area io sparsely 
Bcttli d und the oonmoditios the t will novc in i\nd out of the L* ci : ?;ro 
in oonvonient roLoh oi Guornotcnm und Chr.rluston by lrjid not)’ode of 
transport' tian end also in convenient Touch of the herd of tidewater. 
Through vr tor truffle fron the be Bin t.bovc the dun # in the event cuoh is 
developed, will hi ve access to the. Berooi.st throu.'^i the Sr*ntoe-Cooper 

projeot works and Cooper River# 

IOC# In tho tidol ret ch the existing projeot is t doqurte for the 
immediate needs of n. vigation. The roach ir. susceptible to further im¬ 
provement without unusual difficulty, should the availability of low- 
cost paver from S'ntoo-Coopor project result in tin. o3ti.blialw.nt of 
nr.nuf' cturing enterprise s at tho head of tide;:, tor vhoro tho Soabor.rd Air 
Lino Railroad crossoE. Such prospects aro, however, ronoto r.t this "tine. 

107. Basod on observations n*. do during the present investigation 

it is not probable th t tho intiiision of Br.lt '.vater ’..'ill extend far 
enough upstroi n to t.ffoct tho hoi vy forost grcr.-rth in tho upper por¬ 
tion of tho tidal roach. Dri ini.go will bo r.ffootod but slightly and • 

that near tho head of tho re: oh. In the lover portiomn of the tidal 
roaoh where an approci. bio incroi sc. in Galinity hr.s oocurrod, only 
scattered forost areas vill bo .* ff ootod, nootly fringes along the iiw- 
diato shores of tho rivor and its rat.in tributaries. Tlie total t.ror. 
affected is so small ts to bo n>eligible. 

100. In see sonE of hoi vy rainfall local rua-off io triple to main¬ 
tain fresh water conditions in tho diked fields in the lov-vr tidi 1 
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r*aeh end the froth water in tho river trill not be needed. Furthermore, 

a 

during dr:' Bessons whon local fresh wator supplies aro at their lowest 
it is inprobublo that noro than the required minimum trill bo rolcosod 
at Santee dan. _ It ie improbable;, thoreforo, that the ottgoe of river 
above the oxtrene low sta^u which trill oocur vrith varying frequency 
will be of noaeurablo benefit. The areas are privately aimed and i re used 
as shooting preserves. Valuable winter hones are on sane of the pre¬ 
serves. The present values of the diked areas will be seriously depre¬ 
ciated by st.lt water intrusion unless a new supply of fresh water is 
provided and dikes improved. Otherwise the area will revert largely 
to salt marsh. A3 «uch they would be lose extensively visited.by nicru- 
tory wild fowl due- to the lower food producing oapuoity per unit area, 
and would therefore be of correspondingly leso value and benefit. 

109. While the wild ct.lt marsh t-reac alone the coast fijrninh 

food and are utilised by v/ild fowl, they do not furnish food in the 
abundant quantities per unit area that the privately oamed and tended 
c.rei s furnish. Tht. need for fresh vt ter feeding Grounds to supply 
additional food has been recognised at Cape Remain Refuse, whore snail 
are-s rou.'dily estinetei) to tott.l r.p voxim tely 800 acrec have been pro¬ 
vided. The diked fresh water feeding groundc along lower St.ntee River 
Lro to Ci.po Hocu in P.ofu/:c.*# 

110. The only practicable over-all plan of inproven.nt appears to 
be thr t presented in pan graph 102 herein to enlarge and extend the 
existing system of dikes and develop local fresh water supplies at an 
estimated first cost of $594.000 md annual n; inten; nee of $12,000. 

111. The benefits fron this improvement though probably a.ppre- 
oit ble would be for the most pt rt recreational and intangible end 
v/ould coorue principally to the aimers of the diked fieldo. Looal 
benefits of sru 11 value would oonsict of property' taxes, profits an 
trade and some little employment. The only benefit to the G cnoral 
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public from the preservation of thtsde feeding grounds would consist 
of that derived from the preservation of wildlife on a national scale. 
No monetary unit of measure of the value of wildlife has been developed 
in this study. The Acting Chief, Division of Wildlife Refugee of the 
Pish and Wildlife Service, stated in his letter of April 22 , 1942 , 
"....it is almost impossible to place a dollar-and-cents appraisal upon 
this valuable wildlife area." 

112. It is logical to assume that not a few of the owners of the 
damaged fields will take the initiative and employ methods of 
their own choosing to preserve the endangered fields. Such work has 
been started by one or two owners. It is probable that methods accept¬ 
able to individuals would possess hazards to usefulness and permanency 
which would not be acceptable in a total-area plan such as that pro¬ 
posed in this report. Possible methods consist of the development 
of local supplies of fresh water and patch work on the existing dikes. 

In view of the attorneys' statements at the public hearing, it is also 
logical to assume that claims will be filed to cover damages from salt 
water. These claims might include amounts to cover the cost of the work 
undertaken privately to preserve the fields, 

CONCLUSIONS 

U3. Navigation will be affected but slightly in the tidal portion 
of Santee River and is not required in the reach between tidewater and 
the dam where diversion has rendered navigation impracticable. Areas 
bordering the portion above tidewater will not bo adversely affocted 
and may be benefited through diversion. In the tidal portion of the 
stream areas beyond the flood plain will be affected but slightly. Salt 
water intrusion, however, will seriously affect fresh-water plant growth 
in diked fields used as privato hunting preserves unless remedial mea¬ 
sures are undertaken. Enlarging and extending the existing dikes along 
the river and major creeks to afford protection to all the diked areas 
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appears to bo the most suitable plan. Benefits from suoh improvement* 
largely recreational and intangible, would aocruc principally to pri^ 
vote interests* The unoertr.in intangible bonefita to tho general pbblie 
would not bo sufficient to justify Fodoral participation in the cost of 
iaprovomont. It ia finally oonoluded that tho matter is ®uc of looal 
concom and dotorr.iinr.tion of tho jnstifisation and the equitable allo¬ 
cation of costs based on proportionate benefits to be dorivod by the 
separate interests art matters for settlement among local interests. 
These interost3 include tire Federal ownership of the Cape Ronain Refuge. 

rbck:»ewdatioit 

114, It is therefore recocriondcd that no project on Lover Santee 
River bo adopted by the Federal government r.t this tine in tlie interest 

of navigation, irrigation, or the protection and preservation of vild- 
life, 
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POT FOE F’BLIO EELHAS! 


Subject: Survey report on tho Lowor Santee Kiver to determine the 

effects of the diversion of water to tho Cooper liivor on 

* navigation, irrigation and wilulifo* 

C-ll/20L*.l let Ind. SAHI>3 

Office, Dir. Lngr., South Atlantic Liv., Atlanta^upa., FEB 2 

To: The Chief of Engineers, U.S. Army, Washington, D. C» Attention : 
Civil Porks ~ k 


1. The report shows that salting of the Santee Kiver delta 
marshes has been caused by the diversion of the flow of the Sartee 
River through the Santee-Cooper development. The Livision Engineer 
agrees that the only practicable plan for counteracting that salting is 
that described by the District Engineer, namely, diking the affected 
areas ana depending on local rainfall and occasional floods to maintain 
fresh \/ater conditions on the areas suitable for the grovrth of food 
plants. The cost of such improvement is estimatoa at $.600,000. 

2. The Division Engineer agrees that the benefits from such an 
improvement would be largely intangible, and woulu accrue chiefly to 
the owners of private hunting preserves in tho area. He considers that 
the question cf damages to the properties is a matter for adjustment be¬ 
tween the owners and the South Carolina Public Service Authority. He 
believes that the destruction of food-producing plants in the Santee 
Delta may have an adverse effect on wildlife, but does not consider it 
practicable to counteract this effect by improving privately-owned 
property. 


3* The Division Engineer accordingly concurs in the recommendation 
of the District Engineer. 


J. S. BKAGDC2; 


Colonel, Corps of Engin 
Division Engineer 
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APPENDIX A 


HYDROLOGY 

1. Stream guying stations. On the Santeo River at Fergus on 

South Carolina, drainage area 14,800 square miles, the United States 
Geological Survey established a stream gaging station on September 21, 
1507. Avorage daily discharge records are available froo Decomber 1507 
until November 1941 when the backwater from the Santee ‘dan rosultod in 
the discontinuation of the gage. Construction of a new gare below the 
Santee 'dan is now in progross. During the construction of Santee dari 
the Ilarsc. Engineering Company erec . ;d a temporary staff gage below the 
dan where daily readings have been taken, lhis office established five 
recording stream and tide gages between the Santee and the mouth 
of the Santeo River. These gages < re located at Wilson' Landing, Bctaw 
Landing, Lenuds Fern-, highway bridge (U. 3. Route 17), and on the North 
Santeo River r.t its intorsoction w ith the Jitraco.stal Waterway. A tabu¬ 
lation of the stations and periods of record is given in TA3LZ 1A. 

I/iBLE 1A 

STiCiuI AND TIDE 3a. -INC STATIONS 


Locution 


slype sQainr.ges 

• of s area s_ Period of record _ 

sgago:square: Devore salinity I i*fter salinity 

: s miles s observations_ s observations 

s : : s 


Ferguson : R : 14,800 :Doc. 

Wilson: LondingsstaiT :14,910s Jan. 


Wilson Landings 

R 

sl4,510s0ct 

Bet .*: Landing : 

R 

sIf,190s 

Lonuds Ferry* t 

R 

s15,300sOct 

Highway ir'l 7 * : 

R 

s15,600:0ct 

Four llilo Creok: 

R 

s sOct 


1,1907-JIay 20,1941 s!:c,y 20,1941 -Nov.13,3931 

3.1940- 1lay 20,1941 sliay 20,1941-d:.*t 

10.1940- Doc. 20,1940: JLnc 12,1342-JUly 30,1942 

:Ome 3,1342-JUly 30,1942 

7.1940- Doc. 20,1940:!Iay 23,1941-date** 
f , 1940-! lay 20,1941 sliay 20,1941-date 

4.1940- liny 20,1941:Iiay 20,1941-d vte 


•Tidal or tidal influence 
••Not continuous record 

The two lower gages are tido gages. Hie gage at Lonuds Ferry is und-r 
the influence of tho tides rnd, thorofore, nt low stagos it is not repre¬ 
sentative of true discharges. The. gages upstream from Lenuds Terry arc 
above tho tidal influence. 










2* R utin g curves . Dischnrju rating curves 'ire r.vi.ilV lo or 
strata guging wicr.surcncnts >/,ro .rdc to dofinc r ting curves .‘or .11 
stroun guying stations b low Suntcc 4x1. The Lcnuds Ferry r ti ng curvo 
vtrs defined by i'our disciir r,;c ,ic* surur.ic.nts; thro. of vhicli v'ero teken 
during discharges of 5000 to 9000 cuoJLc feet p.r second find one ncusure- 
nent ut low tid~ during u p-.riod of low discLwryo. 

3, Disci, r b : records . Disch: rye records for Wilson Lending 
for the p .riods Lay to D;c. 19-xl .urJ j*pril to July 1 942 \/u\ eonput.c 
froi.i daily stuff gw[C records supplied to this office by the Lrrsu 
Engineering Conpuny. During periods when thes>, records v r„ net. cor.vl.t 
but Letov Lending recoi ds w*;)*- • vwi 1:.jle t tJie 1; tt-;r :ere A;d jc./. to 
Wilson L.nding by *. direct dr-.inuy-- urew relution end by applying u 

on„ dey lug. Disch rj;, r-.cords for the "d.l’C'" region •*ur:. conpux-d 
using druinr.go wrew rcl tions by the following n .thods: (r.) from 

Lcnuds Ferry for days v]:. ; n reliable re cords v'.re • v.il'h-lc, i.„., during 
periods of high flow, (b) from 3ctr\» Landing by relationship ef int .r- 
vening drainage er / s between 'Vile n Lrnding, L.tr*‘ Landing, : ud n ti.~ 
delta 11 , (c) by a direct drainugo . r^l r tien to Wilson: L'nding for 
the ronaininy du* r s. Die disc:;* rfe as given for the "dclt'" is t,i . 
totr.l fresh v/r t.r discharge of the two branches ol th*. 3 r nt.~ River. 

4. Flood frequency: c urves * i.s shoi/n on Plato 1 Appendix 
natural aid n* aified peak disch rye frequency curves w.r„ drawn for th.. 
Swntuc. Riv^r belov: Santee d n. These curves ore V sod on disch' rg- 
records fron the U. S. Geological 3urvc2 r guying station t Forges .j:i. 
South Curdin' for th*. period fron D cenbcr 1907 to Juno 1941. Tuc 
natural flows r.t Ferguson fron thi beginning of record until 1KFJ vh :n 
Saluda dan begun operation, \7crc adjusted for thw. probablu effects u; on 
tl:c str xUji fluv; ut Ferguson, if Saluda ‘dan hud been in opt ration i\-r the 
entire period of record. Fron 3eptc.i.:bar 1929 to June 1941 the ficus : s 
they appeared in the records "..ere used* General disch-ry> relation 





curves wcro drawn between Ferguson end SiIvorstreet, c. U. S. G. b, ~ .re 
on thj Saluda River just ,.bovo 3' ludn ro cc ^ v °i r # Hurray, fer the 

period from Jruiunr; 1927 to September 1929, A general disc).. rgo rel* lien 
curve octv.'con gages above and below Salud' &juq (the 3aludr. River at 
Silvurstreet and Colunbi' ) v^ro constructed for tho purltri rfter tho 
construction of tlx^ d.xu By tho use of those curves discharge records 
nt 3i Ivors true t V'jrc os tin. ted fron the Ferguson record, the J .hc- r.+ical 
stor go of Lake Hurray computed, an allowance fer valley stor . :jnli:c, 
and the resulting roduction in eisch .rgo vr-.s subtracted fron the Ferguson 
records to % .ivc the cor.put-d disen rge r t Ferguson ns nueifi..d by Lake 
Hurray storage. 

5. Two uidified peak dis char ^frequency curves vrre drawn. 3ot.. 
c.ru based on op ;rr.tion of the Santoc-Coupcr dsculupiiant r.ft r tno in¬ 
stallation of the sixth goner*. ting unit. The* curve b. sod o:i the uj.^r- 
aticn ei* Santcc-Coopcr utilizing nil flews up tc nd including naxin*ur* 
turbiiio capacity, 30,000 cubic I'out per second, will give tlio maximum 


expected reduction in peak discharge. Cn the j' sis cf such operation r. 
tabulation showing th. greatest anticipated flood reduction afforded by 
the Santc-c-Coopor development is given in IABL3 1 of the report*. It 
is as juried that t.i*. 3^uth Carolina kublic Service Autkerity uill ' to 
tile development (3anteo-Coeper) to utilize all flows up to maximur. ti r- 
binu capacity bofure r^l^ sing water from the 3 .ntou jnsserveir. 0 -l.ico 
nc storage is allotcd for flv-cu control and whatever reduction vf flow 
experienced en the J*/.;or 3:nteo Riv~r is due to diversion, the future 
opera ti oU of the power pl'nt ivili etcrame the Ludificc. Sant tie Ri.or 
discharge• 


0. In order to useertr in. prcbabl- duration ol’ flow cf 7000 cubic 
feet per second (approxin- to au-unt necessary to l:ucp lwWor cult.. c.udi- 
tions favorable fir c ntinuaii m of fresh water plant growth) r.le see 


fron Santoo d m duraticn-f raquuiicy 


cur r cs wore drawn with 7000 cuuic 



fc -t per gco ind i.g the perimeter for both jrrxinun turbine cs p. city .nd 
57.5 percent load fi.otor (see Pletc 1 Appendix A)* Proa th'.Ge curves it 
nr.y be predicted th.'.t on in i.vcri.gc of onoe e your for (. period of r.t 
le' et seven consecutive dryr, t. flcnr equs.l to or eXOeeding 7000 cubic 
feet p«.r second will be relies-d from the Sentco dsmj if 4t is open ted 
i t r ra.xinun turbine ct pt city, 50,600 cubic feet per Second; :.nd for s. 
period of t.t lc; st 19 conccoutive dsy6, if open ted s.t 57.5 percent 
load fi ctor, 16,000 cubic feet per second, 

7. BL ck River reli ti nship . In order to i ecerti.xr. probi.ble 
run-off fron the intervening, (In inr.ge f.re:. between Center dsn end the 
n;ath of the Sente< River diec)v ro. records of the. Plcok River, r.t Ki.'.gs- 
tree, South C; rolim., drs.in;.>'o er-s 1240 squr.re niles, -./ere Btudied. The 
51 ck Rl*xr v« tershed t dj uns th> S.ntee raid C'•nr;.r<-e Rivers i nd. is sird- 
lit r to the terrt ir. of the Laver S' ntce River ao tershed, i.e., both h; nc 
li.rp - 6v:s.npy crees conducive t* lt.rge volumes of vs.llcy stori .ro end long 
periods of rv'>ri~r; te run-off. A v^luru frequency curve for the Dlr.ck 
Ri -1 er rt Kinrstrce is sh on on Pl;.te 1 Appendix A. By r.c.'ns of this 
cur’.x ii ir possible to determine the t.pproxinc.te i.veri.re d.s ily run-off 
fr^n the intervening r.ret b( t. een the Si.nte-e dsn s.nd the n-v.th of the 
S r ntce Rivi r, c'r:.in; re : ret. 790 equ re nil .s, f or floods of **. ri 'wr- 
frequencies. Ac cteted in the report in p.er gri.ph 79 son i.v.rs.ge d: ily 
run-off of 1200 cubic feet pLr second ’dll b«. equf.lled. or exceeded .n 
in c.-cri ge of once t. yen r, 2400 cubic feet per second once every t. r o 
yi i rs, i.nd. 4100 cubic feet per second once every ten y. ;.rs; ill ix’a nd.ing 
■over i. period of me n-vith. A peek discharge friqui.ncy ourve bi Sed >r. 
disch; rrc.s r.t Kinr.Qtrei., South Cs.rolin:., but converted to run-of 1 fr™ 

1 v ;er S ntce bi sin gives e pe: k discharge equ .l to 6700 aublc feot p. r 
sec ’nd to b. cqus.lled or exceeded on r. rvurt.g.e of onoc irvery ten yes.rs 
i.s conpf.red with i. dr.ily i.vi.r.a of 4100 cubic feet per Geov.d. The 
effects or vr.lley stori go, whioh on the Lover Ssntei. Rivi r is of evsider- 
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able nrgnitude vill h:.vo r. tend 


onev 

\ 


t< 


lcx*or tho pe:.l: disc). r,-o :.s 


('ctcmino' 1 fren tlic ’,/r. tv railed -.b vc Kingstreo, Seuth Car. lin.\ # a:. 
rdtJi sinil-.r properties but nevertheless, r. n'turc.l i.r-.in .-e .-.re. 
tainmg factors c nducive t- slightly higher valuos >:t po.ak dig dr 
thc:i will be expected en the Lower y .y.too River. 
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APKT-IX B 


saliuitV 

1 • Standard ♦ Salt-content, or salinity, o i water candles is 
expressed as a percentage of thet found in sea water# Ihle standard ms 
chosen because the salt concentration is so larpe that ttli nethod is 
practical and it seenod noro intelligible to la^aen than expressing the 
sali content in parts per million. Both standards are used in the? United 
States Department of Apriculture Technical Bulletin G3*, ; ?oo d of C .Me 
Ducks In the United States and Canada" by C• Jfurtin and F. ULlc-r. 

Salinity ‘^t'jr * On pare 23 of the United States 

Ofolo^ic.4.1 Survey Bulletin 770, 11 !Q*e Data of Gecchenistry* 1 b*' Frank 
V.’ipplesworth Clark:, the statement is mndo th/.t tnc average salinity of 
ocoan water is not l’ar fron 2.5 percent (i.o., 35,000 parts per niilicr.) 
and this is the r-..tio us A in this report, Eiis value is ^u:/ 4 :c V' 
several other authorities. 

b• Unifora l t' r of r tio of s-.lts and d ; nsity o f sea rate a • Another 

attribute of aeawater tJu uniformity of the r tioa of the various 
sr.lts found regardless of the cone jn'ration. Biis is of inj ortr.nc . s 
it enables the mv v..s ti y tor tc titr r tv .-'or chlorine .and u the 
total salts by r tic. The t. bla or p r ye 127 oi* the above lic.ntie.: r book 
on guochjnistry shov/s the p roportions of the various s Its found by 2-_ 
invoetija.tors and tlicy .re rc.narla.bl/ uniform# The percent' y cf chlo¬ 
rine (by mirht) found in coiunn n (55.292;;), derived by Ditt:,n, is 
generally accepted s tli . stand .rd for comparison. On jr y*. Lo of th„ 
sane bool: the density of sea w .tor is said to be 1.027. 

4. Dut cn.iii i • lio n ofsALiiii vy. - 3; Unity was uutwmir.ed by ciir il¬ 
eal titration with onw-t^nth non.r.l solution of silver nitrate uciny 
saturated solution of potassium ehron. tc (K 2 Cr 04 ) as the indicator. Thu 
procedure used, which is explain.' after this sunn tier, is s follows: 
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Measure 10 cubic cent-uiotors of ‘.rater sample 
Add 2 dr ope of potii 3 6 iun ohronato 

Add .1 N silver nitrev solution until color cKt.nr.es 
Multiply the nunber of oubic ccntiru tors oi' silver 
nitrate used by 1.76 and result is the- salinity 
of the sample expressed ts percent of sot voter. 

5. Silver nitrate is color lees. Tfhen anoi ,gh ailvor nitrate is 
tddtd to the water sample containing: 2 dropE potassium ohranato to form 
u permanent red color it indicates that all the chlorine has combined 
with silver end that any additional silver nitrate added would go to 
help form silver chromate. 

6 . The atomic weight of silver nitrate (Ag IT O 3 ) is 109.9. To 

make 1 .IN solution 1699 grams of pure cryctc.linc silver nitrate ire 
disolved in enough distill..d veter to make a liter (1000 c.c.) of solu¬ 
tion. The atonic weight of chlorine is 35.45 making, ei ch gram of normal 
solution of cilver nitrate equivalent to .03545 grans chlorine and con¬ 
sequently each gram of .IN solution equivalent to .003545 grans chlorine. 
Standard texts referred to droppee' the last figures r.abin~ t c ell cubic 
centimeter of .IN solution cquivel. t to .0035 grams of chlorine. The 
density oi the solution is 1.013 and cubic centimeters and gr.ns art usou 
intercom ret bly. The grams of salts in a 10 rr-r \n ter sanpli are de¬ 
signated by S. Then Si X' TC? X x cu kic centimeters of 

silver nitrate used. The first tern, converting chlorine to tot: 1 salts, 
hr s been explained previously; the second tern, involving the density of 
Sea water, converts a measured 10 cubic centin-.terc sea v.,t. r to 10 grans. 
The product of the'first two terns, which is considered r. c uttant in 
these computations, is 1.7f>. If th<. simple is sea witir, 10 grans cor — 

t' in *35 grans of c-. It cince computations for this report ran based on 
thi assumption th: t sea veter has 3.5 percent, b: Its, The third t..rn in 
the cqui tioh (.0035) divided by ,55 gives .01. Tlien if the concer.tra- 
tion of salt is to be expressed in p- rcent of sea water tin e-quati -r be- 
cones percent oei Veter B 1.76 x «01 x grrms silver nitr- ve uc-.d x 100. 
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7 » hcitiity :.nd -ilk'.Unity . Chenier.1 '.ciCit” lt -..Ik linif- s 
tic .se reel by ivs ).r r^y-n-icn cenc -i.trnti. r. ..sip resale! in p*- r+s ; . ~ r! 

** v -l u - ef 7.0 ic iiwUtr-.l -.."ltli le-o.r e..ne_n - ir ti r.s i:v it; tin; 

> n<\ ( rw.twr v.lues lk Unity. In I' rt II «;i* • r pert by G. 3. b-.rt 
Lli.iz* Jr. . n "Oyster Culture ..itJi j£ci’ r..ncc T-. DrodriU;“ Gp^r' ti-ns ~ 

^ ^ 'b C r li.i . .r,b lc *s yiv*...j 0I11 v. r iri r ' p.i v -. 1 o e s i.. the C - y... .. ' 

r. ;;i.-i. Vel c rui,; ir .r. J.6 <r U„s (C.G c tin. U-./.-i- l.r..-i 1.'.'. 
indicr.x r used) Ur rr.sh-rotor t, ci.-i :\r . ,-r.xi:: Ul; UG percent 

tr ter. E.e .utJs .r ;.r .'-3 vk . ct t e ;• nt th t " thr.urh vt ti . mve sti.• tU.. 
it vr.ij i'ui,:.'’ t). .t tier-, t uli e. c. rr..l .ti.n .jet 1 .'..-it ti>.. ifoshness rr 
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.1' *.-• t .r ir.r v .lu.s . i 

Unity enu 1 v- ±'r..: if - .re.'." 

;i .d ]*•*l vr.l"::z r - . :/ i"r -m J.o t.w 7,^ # T’.is 

t r .c ici ty c u. **'t v.ii'r,. .s.. bee us*, ci‘ v. i ’ * j r s i ; 4 v..icb in- 
cr ‘* 5^3 "L..- u* linity *. i *c]i‘. ir'i.’c i. a.3 .ci\. *uii. .r.v . 

' ru + M-c offset i: j Ir.nt ;r-*vt3* ta.,rc sli uld bu r..: ill etc i‘r n 
\ dv.cru .sc ir* ncidity. 

: ' m Tbrbi J i uy. Turbidity results rr, i the ^r-s ,:ncw d* s^lt, cl*y 
rr oth~r l'i.io -v.rticUs m th* v.-t r. Turbieitiec -.3 kirk s rj t. 1.0 
I" rts y.r ..illi a v ko v.C..r nude., . V'1 ids rr.afe.', b.tv e:. 7 i-.O 

pr.rts p, r nilli..:. .uriny tile . nv,.c J - , . l '.ti.n IT. 1:1 Get. k.», U',1, tinvuj. 

IKv.ibcr C>, 19<il. Him. w.a .1 cL..-.r r I. ti.nshi; be tv;- . y Uir .v! 

turbidity. H '.-ever tiv. u. J. ut tli-. invest! .ti it ir.o 5 ...:! l.tie^' 
t-h.'-.t Ucronsi'I 3 : Unity n:.s result..-'; in ele.rur v-.t..r. 

0. K inds .i s l ln.''. t ' .t.niu ti.-i. s. Tw kin :3 ...y s lir.." • 

'-’-t .rain ti . ns ■.•-re e f..r tJiis r..] - rt, n .Mei" c -il-\ t r -j- Iz::l i - !?, 
the :.i rs.hes -.n<: ti:- s .Unity „x° tn \r t.n in th-.. s rerj-.. 
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* 3^11- v^ tor B'linl ty. • r.ctcmino th: salinity , f c-- l!-\ ,t.r 

s-.nplcn w;rs cellcctot! fr.i. ]».. l„s uv; in the rr.rsh-.s, F, ur s.ri,.:. ..f 
: .6 were ia:.r’e in tin 1 .vnr ptrtiu-n i.i tin.- t." ^It;., sr j-.pl ,s 
-/itiiin r l'-ew j\.et of the s.ne p int but :i--t in sp.'t 

ti.^ successive '.ctvmi.r.ti. ns. T.j. J ID is - nnoasr.tl-sii „f ti... 
ebt..: , ...cli iton i. t ;is tnble bei::r tile r.vor- .S nunb ;;- u’s- 

t r .:cn -H the srxie [\\nor .i vici:jitp. The rliver pence .1’ the _r..'.ivi 
Vr luc.3 i'r -Ti the y.r,. •>. si.v-.Ti is .i t ( rent. .h. r j r.cccsser- th- s-j: 
in -nc ;>ncr'.l vicinity --cr: broker. _r.t. tv-. ..r n. re .t- ups tw cu.; 
plieh tiii.;. T.u trensiti n in :k+ sn.-.t!. but -.he tile :a:ic'.t.s th 
re.tuct: • n f s..il-v~.t .r s lis:i±p hr:'. n ut.. .retr .v. ..-i " .Is 

;r t .e. in s -1-v er s lind- •••-.■»}; 'iversi r.. Ti... ;i r-: .c 

in 4 .n 1 : .te’. I’.-.ii;’, f r th ir. st p rt, c 3 il-rt.r c It : ..tent r.r .. 
inerc . tip b” er.ril*. r ti-... 3- il-v t r c-nj-lea v.r, f he:. 

f.v iV. t • f th., r.ver b like but t.. . 

sr.li i. tics un \ u -t;.blp ccur f-.rti.r ir.ir. 
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7A3LE 1 B 

SOIIr-llTlE A1TD COINCIDENT SURFACE SALIWTISS 

i p pi ysi water 









































il. 3tream saline y . It v/as found that Die yrer.test soUnit- 
in the otror...i occurs during Bind, water iurjedintely folloriny hi c j, ti c. 
The salinity is -renter r.t the botton than at tne top, the aver , -e 
difference bein G 10 percent during 1 lay- July, 1042, Cowrer. tho surface 
vo ter inundates the i.arshes -nci consequently its suUnity is of most 
interest m this study. The maximum salinities nt the surface curln- 
the tidal cycle are plotted on PUM 1 t no 2 of tills appendix. . cUal 
Deserved salinities are plotted as circles , nd extrapolated salinities 
arc plotted .-.a squares. The extre; ol- tions are based on actual salin¬ 
ity' obs .rvations through r. full tidal cycle dur.ny dnylipht hours cm 
other dries. 

12 • A S - U c] I lor5 f --ad rel Ua d t. . 3r.sed on the data plotted on 
the above -raphs, the iaochlors (lines of equal salinity) show on FU.73J 
3 r " ld 4 ° r th - s ’TP-ndix v/ure plotted. n series of internediate v orkir.g 
curves (in which miles above uoutli v .re plotted ayainst salinity) w.re 
drawn for c-ch d. y on which s Unity obsc-rv .tions war. made to deter.ine 
tie exact location of tho selected > jrcenta-e-s of a: Unity. ih-s-j arc 
not snown. ns indicat.d by the d ta plotted on riUT23 1 and 2 of tills 
appendix no s Unity obs .rvations va.rc r dc c’urlny the ; .rioti of .vpril 
l- c ~ .:;y ub, 1^42 • nd the ia.chlors shown for this period r: :.rr ,„d on 
comparisons with tnosc obtained for p riods of like disci., rye r;h„r. s-U- 
nity data were obtained. estin twd discharge cf tlie Santa Xv-.r 

•Jid the aver. .ye rainfall over the .U..teo basin .slow Junta, dr, r , ; 
sh-ora on rU.TaS 1-4 of this appendix. B.c :ifxir.iun daily tide elev. tion, 
taken iron t!ie recording f £a record oi: the Tortii S ntco Hiver at 
Highway 17, .re also shown on PL/.TCS b nd 4. Incidentally the r,axinun 
daily water surf c.. ..le-vatio.is, during periods ol' diversion, re tk. 
s uae from the mouth of tiie sir .an to Louuds Perry. Ho obsorv .tions '.. .re 


i.iv.dc above tins point in the Udal roach. 
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Iho . oneral trenc 1 of the relationship betweon'the i’rosh-wator 


inflow and salinity movement is clearly indicated by the iscchlors 
plo'.tou on tae el or©mentioned plates i On tho South Santee Ilivor the 
following conclusions seem vrrrranved» 

(1) Salinity conditions thut were in effect in **» -eaeral 

vicinity of the waterway rill move upstro.n to tlie vicinity- of t,. ..i-h- 
' ;i Y bridge 4 Ihis is indite.tr by comparing, for example, prc-ciivcrsicn 

conditions in Jure, 3r.ptw.Toc.r and October 1941 with those of Tjcc j:. : L . r 
1941, and the. p-.riod from ray through Julv in 1942. The record fer Jura 
19<i2 also indicates the r'.sponsivcnc..s of salinif movement to fr-r.sh- 

v ' -t r mf lev, wjiile tno record during Jul - and August 1941 and At ril 
1942 shows that fr-sh-w.t.-r conditions . ; .preach th; mouth of th. stream 
during periods with uisca-. r :es oi' r- 0,000 cubic fjot p-_| »sucun<. nd ncr,. 

( 2 ) invest i,-aii on was continued long enough to ..svablisi; the 

npi roxin te upper limit ..i salinity onero. chirm 1 . This is in<:ic .t.u by 
the f .ct that ti' j.0 p.. remit isociilor, for exanj 1 j, did not re'.c.. appre¬ 
ciable; fnrth. r uv-str.:er. 1 te in Jul- l‘J42 ihmi it did ir. Dec>.nb.r 19*1 
or Jnn. 1942. ,.t this tin- t'.isch .r : es ii <\ u.cn United to lie ns re¬ 

quirements for ov-r 1 nenih • :i*l ti • re lr.:i u on only cliort p..rio. ...f 
incre c .d jlow for ov r 3 months. 

(3) Bn. height of 'Ja. tide has ..n appreciable eff .ct on s li.. 

intrusion. Ir.is is apparent l'rma ' comparison cf ti;. ir.ochior :n ti -• 

roc. d, th. record for July 1242 showing it esp-.ci; lly veil. TI.. d 

ch' rr.. w:-.o j r..ctie lly cor. stunt ; nd +n . r inf '. 11 net , r ♦, 1 ••in;- the 

ti'h 1 ir.flu.nc s th only impart nt v r*.'bl... Biis r .Ce.*u i:j. ie t. c 

tli t the 10 p rcent isc.chlcr r-n.g's from ii. 1- j to mi la Jo duo te c.u.q". 
in ti ' l «, ti O JL r]it. Hit. isuchlors Verc ur'ts* b r .fur-., the tide ivcrr«. • s 
plott- d. 1 4v : ttowpt v/r.s ?: .... tc n- clifj’ the . -n.r.'.liLDu curvoii for ■*-;* 

p-riuc cf April lF- : Sr r 23 for tic 1 ini'lu..nc..s. 

1 r_ ..^prcxi-Zi tcly tii . SvTw on 1,.. ]!> rl. S .it.., 

River \r> c.n South 3 . 2 it..*^ Riv.r* 1:\ osiaf, the v .ton*--*.; • :icl t -}c .•*..* 



bridge 6 as landmarks it a. pears th. - salinity ic •lightly less at 
these points in the North River, especially at the highwiy bridge. 

One reason for ireahor water at t: o highway bridge in North Santee 
River is that it ic over 2 miloB farther above the nauth* 

15. Floral nap. In connection with the salinity studies, 
date for a floral nap (PL/.TE 5 of t v is appendix) were obtained in 
the fall of 1S41. This map shows the range of plant -ra\.-th 1;« f ore 
diversion. Consequently the correlation of this nap and the isochlor 
graphs indicates the salxnity tolerance of delta plants, 

16, Looking at thie nap it is apparent that frveh-nc ter 
growth v c l'ounri as fir downstream as nile 5.5 on th«. South Santee 
River md mile 2.0 on the North Santee. The isochlors indie, th; t 
the surface water had a salinity equal to or gre ter than 40 percent* 
Set watt r at these points in June, 1941, but thi t it was rel tivel*' 
fresh during the remainder of the groining ceeson. It iG likely that 
the soil-wt ter was much frecher thin the surface water in the otri-m 
during June. This i6 incic; ted fron the data in TABLE 1 for ot>.er 
periods. Strom flow averaged 12,000 cubic feat per second at Ferguson 
for Itarch rjid April, 

17* Effects of diversion or> florr.« It v: c too c:.rlv to 
canplotcly ovL.lu.\tv« th<- effect* of thu diversion for 1942 •/hun field 
work for this report was stopped on August 1 # 1942. Tttldrioc suened 
unable to stand . s rnich salinity as the arrowhead group. It h'd 
completely disippeared in the vicinity of nile 8 ;nd be la: a: the 
South S' ntce River. For some distance above this point the gra."th 
wis stunted and many of the leives Seared or dead. About one nile 
above the highwiy bridge the growth wr c nomal. Oi the forth Santee 
River vildrico died as a result of the diversion in the Ion.-or reaches 





fc th6 lower 


Opposite mile 12 It was atill growing late In July* 
reachee where instigations showed wildrioe growing in April but dead, 
after diversion, in Hay no evidence of u new growth was found after the 
release of fresh«nttor in Juno. 

18. .The arrowhead group of plants have about salinity 

tolerance es iTildrice but their reaction to tho curtail«*ii' of fresh- 
Wter i,ar sli -^ tl " different. Thev also died in the lover reaches 
vahon frosh • ater vr.s curtailed in Jfuy after starting growth enrii-.r 
l.i the spring, However, vith the advent of tho frosh -water in June 
nov pi nts sprouted iron tho old ro.-ts. Ihcse new plants -. oro ( >_., d 
•h.cn ectod in July. ,uc c. whole tliis group nrnuged to survive 
sun.-u-hat farther downstroun then vildrice but it shoved sever-, effects 
froa suit v .t.. r , tne revth be in-., stunted and the leaves neared. Thir 
--.s true above points where the vildrice vt.s only slightl; affected ■ s 

t-.is roup of plants had a stunted grerth .and so, rod loavos :.bo-o the 
hi glr.-’ay brio go. 

le. Tile other froch--.:;.ttrplants wore r.ffocton -.bout the sane 
• 3 -'il.ricu and tho arro--heads. Those, hovc-cr, arc trie moot important 
plr..its i urr.ishin,; duck l‘ood ii; *t:iu d ^ 1 "t r • 

20. Tabulated tul or .nco of rl'jits . Bv.soc on cr.tr. obt-ined 
fre’i tho study cf but}. soil-vat..r and surface str-or. fieri r.nd the 

° 1,S “ rv ' £] ^ oct on P 1 - 1 * iii*- ThSLZ 3 of tho ropert vrs compiled. Iho 
values -ere compared with those (noted in tho text cf tho report) for 
ether regions. Tuo values arc net noant to bo ex \ct but are r- tl.er 
indicative Of the salinit; tcluronc of those plants as obs erv-.d in the 
field. One col arm giv s soil-vat .r s - Unities r.s ’ ound and th .th.r 
os tin • ted surface v .tor salinity tcl.;ranc ,s. /.s noted in 4c text ef 

the report nost cf th. plants do veil in perfectly fr.sh-vater. 


B - D 




21• Thero was also ovidonoe of the encroachment cf obnoxious 


re¬ 


plants in the region whore desirable ones previously grew. Ab an 
example salt marsh oordgrass grew considerably higher ^p#troon on the 
banks of the South Santoe River this year than it dit tJU. 
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